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expenditures  for  1 891 
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Commissioner  of  Internal  Revenue,  report  of 

Commissioner  of  Labor,  seventh  annual  report  of .* 
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Contract  laoor  laws,  report  of  expenditures  for  enforcement  of 
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list  of  judgments  rendered  by 
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Court  of  Private  Land  Claims,  relative  to  increasing  estimates  for 
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Vol. 


112 
1 

55 
1 

47 

193 
267 
247 
201 
245 

263 

242 

164 

189 

200 
1 

15 
253 
241 

46 

227 
233 

62 
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106 

107 

79 

30 
1 

15 

51 

143 

147 

1 

215 

217 

185 

2 

103 


6 

1 

182 

172 


34 

20 

33 

14-16 

33 

35 
37 
37 
37 
37 

37 

37 

35. 

35 

35 
29 
27 
37 
37 
30 

37 

37 

33 

34 
34 
34 
33 

30 
19 

29 

33 
35 
35 
3-8 
37 

37 
35 
23 

34 
37 


27 

1 

35 

35 
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INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS.'. 


Subject. 


Fort  Sullivan  Reservation,  Eastport,  Me.,  draft  of  bill  restoring 
to  War  Department ^i 

Fourth  of  July  claims,  list  of,  examined  and  allowed  since  Febru- 
ary 1,1891 

Fox  and  Wisconsin  rivers,  award  of  damages  incide  nt  to  improve- 
ment-  L -• «.- 

Geographic  names,  report  of  United  States  board  of 

Geological  Survey,  j)art  1  (p^eology)- 

part  2  (irrigation ) 

Oilman,  John  R.,  claim  of 

Gold  and  silver  certificates,  report  of,  issued  since  1878 

Government — 

Deficiency  in  appropriation  for  defending  suits  for   claims 

against _ 

Rent  of  buildings  in  District  of  Columbia  by  the 

Report  with  list  of  judgriients  rendered  agamst 

Grand  Army  of  the  Republic,  letters  recommending  appropriation 
for  reception  and  entertalnn^ent  of,  in  the  District  of  Columbia . . 

Grand  Rapidfi,  Mich.,  report  df  survey  below  Grand  Rapids 

Grand  River,  Ohio,  report  of  survey 

Great  Lakes,  report  on  obstructions  to  navigation  in 

Greenville,  S.  C,  relative  to  heating  apparatus  for  public  building 

at _ 

Guns,  estimate  of  appropriation  for  machine  guns  of  small-arms 

caliber 

type,  and  others,  report  showing  cost  of L 

Harlan  and  Holllngs worth  Company ,  claim  of 

Hot  Springs,  Ark.,  Army  and  Navy  hospital,  estimates  for  improve- 
ment, etc.,  of  grounds ._ _ 

Hudson  River,  report  relative  to  improvement  of  navigation  of 

Immigration  and  tonnage,  report  of  Chief  of  Bureau  of  Statistics  on . 

Indian  Department,  table  of  disbursements  for,  etc l._ 

Indian  lands,  relative  to  illegal  grazing  of  cattle  on 

Indian  Office: 

Communication  from  Commissioner  of  Indian  Affairs  relating 

to  legalizing  records  in 

Payment  of  certain  per  diem  clerks 

Indian  service,  estimate  of  deficiency  in  appropriations  for 

Indians: 

Arapaho,  Cheyenne,  estimate  of  support  of 

Cheyenne  aud  Arapaho  land  in  Oklahoma 

Chlppewas  in  Minnesota,  estimates  for  relief  and  civilization  of 

Fond  du  Lac,  Chlppewas,  estimates  for  appropriation  for 

Kickapoos,  agreement  of  Cherokee  Commission  with 

Land  patents,  relative  to  acceptance  and  surrender  of  certain , 

and  cancellation  of ^._- 

Legal  costs  incurred  by,  in  contests  relating  to  public  landl,  es- 
timate for  payment _ - 

Missions,  estimate  to  continue  attorney  for 

Pyramid  Lake  Reservation,  agreement  entered  into  with 

Report  of  subsistence  of,  who  have  no  treaty  funds,  etc 

Shoshone  and  Arapaho,  agreement  entered  into  with : . 

Sioux ,  deficiency  estimates  for  subsistence  of  the 

Warm  Springs  Reservation,  report  on  correct  location  of,  etc 
Umatilla  R3servatlon,  estimate  of  cost  of  sale  and  allotment  of 
Indian  Territory: 

Illegal  grazing  of  cattle  on  certain  lands  in 

Inspectors  of  mines,  message  of  President  transmitting  peti- 
tion of  miners  for  appointment  of - 

Inspector-General,  report  of  (see  also  War  Department)  _--'. 

Intercontinental  Railway  Commissioners,  estimate  of  appropriation 

to  pay  salaries __ _._ 

Interior  Department.    {See  Department  of  the  Interior.) 
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37 
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37 

16 

29 
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17 
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85 

34 

160 

35 

150 

35 

241 

37 
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29 

173 

35 
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61 

33 
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29 

188 

35 

129 

U 

13 

29 

202 

37 

156 

35 

23 

29 

6 

27 

8 

29 

265 

37 

73 

33 

133 

34 

145 

35 

198 
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10 

29 

104 

34 

80 

34 

72 

33 

273 

37 

83 

24 

97 

34 

71 

33 
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33 
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33 

64 

33 

69 

33 

82 

34 

265 

37 

132 

34 

1 

11 

34 


INDEX   TO. HOUSE, BXBCUTIVE-  DOG UMENTB. 


IX 


Subject. 


Internal  commerce,  report  of  Chief  of  Bureau  of  Statistics  on 

Internal  revenue,  report  of  Commissioner  _ 

Interstate  Commerce  Commission,  additional  estimate  for  litiga- 
tion to  carry  out  orders  of 

Iron  and  steel,  report  of  tests  on  (1891) 

Jamaica  Bay,  New  York,  report  of  survey  of 

Judgments,  report  of,  rendered  against  the  United  States  since 

February  9,  1891 

Kennebec  River,  Maine,  report  of  survey  of,  from  Water ville  to 

Augusta _ 

Kettlewell,  S.  H.,  relative  to  claim  of. • 

Keystone  National  Bank,  estimate  of  appropriation  for  investiga- 
tion of - 1 

Kickapcos.    ( See  Indians. ) 

Labor,  seventh  annual  report  of  the  Commissioner  of _ 

Land  entries,  list  of,  adjudicated 

Lights : 

Kelative  to  erection  of,  etc.,  Cape  Fear  River,  North  Carolina 

Deer  Point,  Pensacola  Bay,  Florida _ 

Salem  Creek,  New  Jersey .^ 

Seul  Choix  Point,  Michigan i.--. 

Southwest  Ledge,  Connecticut 

Willamette  River,  Oregon  (mouth  of) _.- - 

Los  Angeles,  Cal.,  relative  to  heating  apparatus  for  public  build- 
ing at- -_- 

Lowry ,  James  M.,  relative  to  act  for  relief  of. 

Lvnn  Haven  Bay,  Virginia,  report  pn  survey  — 

Hacmaster  &  McGibbon,  relative  to  claim  of-__ 

McNeils  Island,  Washington,  relative  to  water  supply  of  peniten- 
tiary at 

Mail  service,  new  service  established  on  railroads  since  March  4, 

1889 

Marine  Corps,  relative  to  the  appropriation  for,  for  1893 

Marine-Hospital  Service,  to  employ  a  laboratory  attendant 

Menemsha  Bight,  Mass. ,  report  of  survey  of 

Military  posts,  estimate  to  construct  buildings  at,  and  to  enlarge, 

etc 

traders,  builders'  estimates  of  appropriation  to  pay 

for -- - -. 

Milwaukee,  Wis. ,  relative  to  sale  of  public  building  at 

Miners,  estimate  of  appropriation  to  carry  out  law  tor  the  protec- 
tion of  Uves/)f,  in  tne  Territories 

Minnesota,  Government  dams,  relative  to  damage  to,  on  Missis- 
sippi River,  in  State  of _ _. 

Mint,  annual  report  of  Director  of 

Mispillion  River,  Delaware,  report  of  survey -_- 

Missi^ippi  River,  damage  to  Government  dams  on,  in  Minnesota 

relative  to  backwater  from,  at  Clarendon  and 

Lower  White  River 

report  relative  to  damage  done  to  navigation  by 

logging  companies  in  Minnesota ^ 

Missouri  River,  Montana,  report  of  survey  between  Great  Falte 

and  Stubbs  Ferry- - 

Monks,  John,  &  Son,  claim  of - - 

Mai-dorkill  River,  Delaware,  report  of  survey  of _. 

National  banks,  report  of  Comptroller  on -.. 

National  Home  for  Disabled  Volunteers,  estimate  of  appropriation 

for  improvement  of  Pa- 
cific branch  of __ 

relative    to    omission   of 

dates  in  appropriation 

for,  at  Washington,  D.  C 

National  Zoological  Park,  estimate  of  appropriation  for 
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28 
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22 

170 

35 

161 

36 

29 

30 
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29 
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33 

88 

34 

119 

34 

232 
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100 

34 

117 

34 
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35 

87 

34 
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29 

251 

37 

78 

33 

272 

37 

261 

37 

252 

37 

60 

33 

105 

34 

207 

37 

65 

33 

169 

35 

178 

35 

200 

35 

57 

33 

178 

35 

163 

35 

183 

35 

114 

34 

206 

37 

21 

29 
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25 

145 


98 
102 


35 


34 
34 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


/ 


Navy  Department,  list  of  employes  ik 

printing  and  binding  for,  proposed  amendment 

to  Senate  bill,  relative  to 

Navy  report - 

Nell  (United  States  launch ),  losses  by  employes  on,  by  sinking  of . .. 
New  Mexico,  relative  to  appropriation  to  new  hall  for  use  of  the 

legislature  of - 

relative  to  unsurveyed  lands  in 

New  River  and  Swansboro,  N.  C,  report  on  survey  of  water  way 

between - 

Ocean  mail  service,  response  of  Postmaster-General  to  House  res- 
olution of  inquiry 

Oklahoma,  claims  of  parties  acting  as  deputy  marshals 

illegalgrazing  of  cattle  on  certain  lands  in 

Olympia  Harbor,  Washington,  report  on  survey  of.. 

Pacific  Coast,  California,  report  of  examination  for  deep-water 

harbor  on - 

Paper,  letter  relative  to  disposition  of  useless,  in  Department  of 

State ,- 


Patrol  (TJ.S.S. )  losses  of  crew  of 

Penobscot  River,  Maine,  report  on  survey  of 

Pensions,  estimate  of  deficiency  in  appropriations  for 

Port  Day,  New  York,  report  of  survey  of 

Postal  service,  estimates  of  deficiencies  in 

Postmaster-General : 
Communications  from — 
Annual  report _ 

Conference  of  Postmasters,  response  to  resolution  of  the 

House  for  information  of 

District  of  Columbia,  statement  in  response  to  House  reso- 
lution of  buildings  rented  by  Post-Office  Department 

Post-office  appropriation  bill 

Mail  service,  response  to  House  resolution  of  inquiry  relative 

to  new  service  established  on  railroads  since  March  4,  1889.. 
Ocean  mail  service,  response  to  House  resolution  of  inquiry.. 
Post-office  Department,  relative  to  increase  offeree  in  money- 
order  division _ 

Washington  (District  of  Columbia)  post-office,  letter  relating  to 

appropriation  for  equipment _ 

World's  Coiumbian  Exposition,  relative  to  postal  service  for  J 
Postmasters,  report  of  Postmaster-General  relative  to  confer- 
ence of,  at  Washington,  D.  C 

Post-OfficeDepartment,estimates  forincrease  of  force  in  money- 
order  division _ 

Letter  of  Postmaster-General  relating  to  appropriation  bill 

for  the - 

Potomac  River  (eastern  branch),  report  of  survey 

Potomac  River  (up  to  Washington),  report  of  survey 

President  of  the  United  States: 
Communications  from — 

Annual  message  and  foreign  relations 

Chile,  concerning  outrages  on  American  sailors .._ 

Crooks,  James,  transmitting  message  relative  to  claim  of _ . 

Dominican  Republics,  transmitting  reply  to  House  resolution 

for  information  of  concessions  granted  by  the 

Dry  Dock,  Gulf  of  Mexico 

Geographic  names,  letter  transmitting  report  of  United  States 

board  of - 

Grand  Army  of  the  Republic,  transmitting  communication  from 
the  Commissioners  of  the  District  of  Columbia  relative  to  an 
appropriation  for  reception  of,  etc - 
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144 
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32 

39 

118 
264 

37 
229 

67 
216 
192 
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XI 


No. 

Vol. 

132 

34 

72 

33 

96 

34 

71 

33 

70 

33 

142 

35 

45 

30 

130 

34 

74 

33 

187 

35 

100 

34 

137 


25 


Subject. 

President  of  the  United  States: 
Communioations  from — 
Inspector  of  mines  in  Indian  Territory,  transmitting  petition 

of  miners  for _ 

Kiokapoo  Indians,  transmitting  agreement  with 

Mis&ion  Indians,  transmitting  report  of  commission  on  relief  of 
Pyramid  Lake  Reservation,  transmitting  agreement  entered 

into  with  Indians  on _ 

Shoshone  and  Arapaho  Indians, transmitting  agreement  with. 

World's  Columbian  Commission,  transmitting  report  of 

Price,  Rodman  M.,  relative  toactfor  relief  of 

Printing.    (iSee  Public  Printer.) 

Prisons,  estimates  for  erection  of 

Public  documents,  report  from  Secretary  of  the  Interior  on  receipt, 

distributions,  and  sales  of  by  Department  of  the  Interior 

Public  Lands: 

Desert-land  law,  relative  to  amount  issued  under 

List  of  adjudicated  land  entries 

Public  Printer,  letter  from,  containing  estimates  of  deficiencies  for 

printing — - — 

Puerto  Rico.    [See  Dominican  Republics,  etc.) 

Puget  Sound,  Washington,  report  on  cost, etc.,  of  canal  to  connect 

Lakes  Union,  Samamish ,  and  Washington  with 

Rainy  Lake  River,  request  for  appropriation  to  establish  Govern- 
ment post  at  mouth  of _ 

Reading  Railroad  Company,  response  to  resolution  of  inquiry  from 

House  as  to  violation  of  antitrust  law  by 

Red  Cross,  estimate  of  appropriation  to  represent  United  States  at 

Fifth  International  Conference 

Red  River  of  the  North,  Minnesota,  survey  of  above  Fergus  Falls 

and  Cpookston __ 

Requisitions,  letter  of  Secretary  of  Ti'easury  in  response  to  resolu- 
tion of  inquiry  as  to  unpaid.., u 

Revenue-Cutter  Service,  estimates  for  steamer  for  Baltimore,  Md 

estimates  to  construct  vessels  for , 

Rifle  competitions,  relative  to  commutation  of  rations  for  contest- 
ants in 

Rock  Hall  Harbor,  Maryland,  report  of  survey 

Rock  Island  Arsenal,  estimate  of  appropriation  for 

Rock  Island  Arsenal  and  bridge,  supplemental  estimates  of  appro- 
priations for - 

Sabine  River,  Texas,  report  of  examination  of 

St.  Mary  Falls  Canal,  report  of  commerce  passing  through 

St.  Louis  River,  Minnesota  and  Wisconsin,  report  of  survey 

Salem  Creek,  New  Jersey,  to  establish  light  at  mouth  of 

Salt,  letter  of  Secretary  of  Treasury,  with  certain  information  rela- 
tive to  importation  of _ 

San  Diego,  post  and  harbor  defenses  near,  report  of  examination 

for  site * - 

San  Joac^un  River,  California,  report  of  survey  of 

Savannah-Fernandina  Waterway,  i-eport  of  survey 

Seal  Islands.    (See  Alaska.) 
Secretary  of  Agriculture: 
Communication  from — 

Annual  report  of 

Department  of  Agriculture,  detailed  statement  of  expendi- 
tures of 

Secretary  of  the  Interior: 
Commimications  from —  ' 

Annual  report  of  (in  five  volumes) — 

The  Secretary  (vol.  1) 

The  Secretary  (vol.2) 

The  Secretary  (vol.  3) 


40 
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158 

35 

238 

37 

176 

35 

127 
[218 
f274 

122 
85 

34 
37 
37 
34 
34 

166 

56 
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35 
33 
35 

18 
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41 
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30 
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20 
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33 
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14 
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Subject. 

Sacretary  of  the  Interior; 
CommuDlcatiocB  from— 
Cheyenne   and  Arapaho  Indians,   estimate   ot  appropriatioi 

[or  support 

Commissioner  of  Labor,  seventh  annual  report 

Dcflcieneies,  letter  of  e a tl mates  of  additional,  in  appcoprSation 

for  Interior  Department      

Department  of  Interior,  contingent  expenses,  statement  of  ex 

penditures  [or 

Desert  land  law.  reapoHse  to  House  resolution  asking  (or  intor- 

matioQ  as  to  disposal  of  public  land  under 

DirecWr  of  the  Geological  Survey,  part  1 

Director  of  the  Geological  Survey,  part  2 

Educational  refwrt 

Examining  sutigeonB,  estimates  of  faes  and  expenses  of 

Oilman,  .luhn  R.,  submitting  papers  in  claiiaof 

Indians,  Cbippewas,    in  Minnesota,  submitting  estimates  for 

relief  and  civilization  of _ 

estimates  to  pay  costs  of,  in  public  land  contests. . 

Fond  du  Lac  C hi pjtewa,  estimates  (or „. 

statement  of  subi^istence  for,  who  have  no  treaty 

funds,  etc ,_ 

Umalilla  ResetTation,  estimates  of,  cost  of  sale,  and 

allotment  of _ - 

Indian  land  patents,  relative  to  authority  to  accept  and  cancel 

Indian  lands,  response  to  House  resolution  relative  to  illegiU 
grazing  of  cattle  on.  in  Indian  Territory  and  Oklahoma-..:.. 

Indian  Otilce,  letter  relative  to  appropriation  to  pay  certain 
per  dSem  clerks  in 

Indian  ser^'lce,  estimate  of  appropriation  for  deSciencies  ii 

Kickapoo  Indians,  submitting  agreement  with 

Land  entries,  transmitting  list  of  ad j  udicated 

Miners,  submitting  estimates  toi.'arryout  provisionsof  law  (or 

■    protection  of,  in  the  Territories 

MUsion  Indlan.t,  estimates  to  continue  special  attorney  for  _ . 
transmitting  report  of  Commission  for  relief  of- 

New  Mexico  aad  Arizona,  response  to  resolution  o[  House  rela- 
tive to  unsurveyed  lands  in 

Office  of  Indian  AiTairs,  request  for  a  chief  clerk  in 

Olilalyma,  lands  of  Choyennes  and  Arapahoes  in 

Pensions,  submitting  estimates  of  deficiency  in  appropriatlot 
for - 

Public  documents,  report  of  receipt,  distribution,  and  sales  frf, 

PyraraidLake Reservation. subraittingagreement  entered  into 

Records  of  Indian  Office,  communication  relative  to  legalizing. 

Shoshone  and  Arapaho  Indians,  submitting  agraement  ?r 

Warm  Springs  Indian  Reservation,  Oregon,  report  of  commis- 
sioners on  correct  location  of 

Wilson  &  Goas,  (or  relief  of 

Seci'etaryot  the  Navy: 
Communications  (rom — 

Annual  report 

Bishop.  Joshua,  submitting  petition  o(,  (or  relief 

Dry  dock.  Gulf  of  Mexico,  report  of  survey 

Harlan  and  Hoi  lings  worth  Company,  claim  of -.. 

Hot  Springs  Army  and  Navy  Hospital,  estimate  for  improve- 
ment of  grounds  of .. 

Marine  Corjis,  relative  to  the  appi'Opriation  for  ISffi  for  . . . 

Monks,  .John  &  Son,  papers rwlating  to  claim  of 

Navy  Department,  ti-asmittiug  list  of  employes  in 


i;nt>j;3:.to  hop^e  executive  ,  documk^^ts. 


3fm 


Subject. 


Secretary  of  the  Navy:  .  , 

Communications  from — 
Printing  and  bindingforNavy  Department,  proposed  amend-. 

ment  to  Senate  bill  relating  to.,^ ,, ^^-^^^»-«^.L- 

Vanderbilt,  P.  W.,  papers  in  claim  of - ^.. 

Secretary  of  State:  . 

Communications  from —  ,    .  i 

Alaska,  relative  to  appropriation  for  survey  of  boundary  of-^^. 
American  association  of  students  (Paris)  submitting  papers 

^•elative  to ,, ^ 

Arbitration,  request  for  appropriation  to  execute  treaty  with 

Great  Britain , ,, ^._. 

Constantinople,  submitting  estimates  for  interpreter  at,^_«.,-- 
Consulates,  estimates  of  deficiencies  for  contingent  expeosea 

f    of - - -.^ ,,.--_._ 

Crooks,  JameSy  submitting  papers  in  ca«?o  of , ^.--.-^, 

Dominican  Republics,  letter  of,  relative  to  concession  of-. 

Manuscript  papers,  relative  to  binding  of,  for  Department  of 

State _., ...--'.- - __. 4 

Papers,  letter  relative  to  <3 Ispdsition  of  useless  ----- - 

Printing  and  binding  for  State  Department,  letter  relative  to 


■r-v 


appropriaUons 
Secretary  of  the  Treasury: 
Communications  from — 
Annual  report  on  finances 

Alaska,  transmitting  estimate  for  survey  of  boundary  of  -l... 
Albatross  (steamer),  estimate  of  expenses  of ^  in  Bering  Sea  _ .  _ 

transmitting  estimates  of  deficiency  caused 
by  sending  to,  Alaska  under  direction  of 

the  President ' ^-- . 

Antietam,  estimates  for  battle  lines  and  sites  at 

Appropriations,  Annual  Book  of  Estimates .,. 

deficiency  for  the  various  i>0partiBentB *. . 

permanent  and  indefinite,  letter  relative  to 

House  bill  448  to  repeal  __., 

Arbitration,  transmitting  request  for  appropriation  for,  be- 
tween United  States  and  Great  Britain.-:..- 

Armament  of  fortification,  transmitting  estimates  for  ...i-.j-. 
Army.  Pay  Department,  transmitting  letter  relative  to  relief  of. 
I  Army  transportation,  submitting  list  of  claims  for,  allowed ...1 
Association  of  American  students  (Paris),  transmitting  letter 

relative  tp  rent  of  building  for 

Assistant  register,  to  amend  law  for  substitute  in  case  of  va- 
cancy, eto -- - - - 

Barncgat  and  Navesink,  N.  J,  to  reconvoy  site  to  owner 

Beers,  C.  W.,  claim  of _. 

Bonds  of  United  States,  response  to  resolution  of  House  rela- 
tive to  extension  of  4i  percents  ...1 

Bureau  of  Statistics,  request  for  additional  clerk  for 

Qape  Fear  Klver,  North  Carolina,  transmitting  estimates  for 

'lighting  new  channel  in ^-* j. _ 

Cheyenne  and  Arapaho  Indians,  estimates  for  appropriation 

for  support -- 

Chicago,  HL,  transmitting  letter  relative  to  jurisdiction  over 

hiirbor  of _ 

Chinese  exclusion  acts,  estimates  of  appropriation  to  enforce. _ 
Claims,  deficiency  in  appropriation  for   defending  suits  in, 

against  Uniied  States _  _  _ 

allowed  by  accounting  officers,  letter  with  list  of  (ex- 
hausted balances  due ) _ , 

allowed  by  accounting  officers  and  paid  From  indefinite 
appropriations 
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Subject. 


Secretary  of  the  Treasury: 
Communications  from — 

Claims,  certain,  of  Oregon  and  Washington  Indian  wars 

of  bailiffs,  transmitting  estimate  for  payment  of  cer- 
tain, for  1889 - 

of  bailiffs  of  New  Jersey  district  for  1891,  transmitting 

letter  relating  to __ - 

Coast  and  Geodetic  Survey,  transmitting  report  of  changes  in 

transmitting  report  of    expendi- 

,     turesof,  1891 

Coinage,  gold  and  silver,  response  to  House  resolution  asking 

amount  of,  from  June  30,  1891 ,  to  Mtirch  1 ,  1892 

Columbia  (Tenn.)  Arsenal,  transmitting  letter  of  supplemental 

estimates  for 

Commissioner  of  Internal  Revenue 

Contract  labor  laws,  report  of  expenditures  for  enforcement  of 
Court  of  Claims,  estimates  of  appropriations  for  additional 

space  for  files  of 

transmitting  list  of  costs  unpaid  in  suits  in.. 

transmitting  lists  of  judgments  of 

Court  of  Private  Land  Claims,  accounts  for  printing  notice  of 

^  organization  of 

transmitting  letter  for  increas- 
ing estimates  for 

Courts  of  the  United  States,  estimates  for  additional  appro- 
priations for  

transmitting  estimates  of  defi- 

*  ciency  in  appropriations 

Currency,  relative  to  free  transportation  of. 

'  Customs,  submitting  estimates  of  appropriations  for  collection 

of  revenue  from 

Customs  duties,  etc.,  detailed  statement  of  refund  of  .- 

Customs  service,  transmitting  abstract  of  official  emolument  of 

officers  in _ --• 

Deer  Point.  Pensacola  Bay,  Fla.,  estimate  to  erect  light 

Department  of  Interior,  transmitting  letter  of  additional  esti- 
mates of  deficiencies  in 

Department  of  Justice,  estimates  of  deficiencies  in 

Department  of  State,  for  printing  and  binding 

transmitting  letter  relative  to   pay  of 

interpreter  at  Constantinople  .  _ 

transmitting  estimates  of  deficiency  for 

contingent  expenses  of  consulates 

transmitting  letter  relative  to  binding 

manuscript  papers  in 

District  of  Columbia,  submitting  supplemental  estimates  of 

deficiencies  in  appropriations  for 

rent  of   buildings  in,  re- 
sponse to  House  resolu- 
tion  _-- 

transmftting  estimates  of  deficiency  in 

appropriations - --- 

transmitting  report  of  superintendent  of 

charities  _. 

Dominican  Republics,  etc.,  submitting  statement  of  exports 

and  imports  to,  1890, 1891. 

Eleventh  Census,  request  for  immediate  action  on  estimates  to 

continue -- - 

Ellis  Island,  response  to  House  resolution  for  receipts  on  ac- 
count of  immigrant  station  on... 

English,  Allen  R.,  transmitting  estimate  to  pay  for  services  of 


No. 

Vol. 

203 

37 

257 

37 

259 
180 

37 
35 

151 

35 

177 

35 

121 

4 

162 

34 
22 
35 

186 
266 
211 

35 
37 
37 

224 

37 

84 

34 

223 

37 

194 
68 

35 
33 

11 
124 

29 
34 

120 
167 

34 
35 

131 
1201 
1245 

242 

34 
37 
37 
37 

110 

34 

263 

37 

164 

35 

233 

37 

241 

37 

253 

37 

46 
jl06 

no7 

30 

1 « 

51 

33 

147 
215 

35 
37 

INDEX  TO  HOUSE  EXECUTIVE  DOCUMENTS. 


XV 


Subject. 


Secretary  of  the  Treasury; 
Communications  from — 

Examining  surgeons,  letter  transmitting  deficiency  estimates 
for  fees  and  expenses  of..* _ 

Fernandez,  Joseph,  relief  of '. 

Fish  hatchery,  Vermont,  transmitting  estimate  for  completion 
of - 

Fort  Monroe,  transmitting  estimates  for  sewerage  system  for.. 

Foreign  commerce  and  navigation,  report  of  chief  of  the  Bu- 
reau of  Statistics  on  (part  1) 

Fourth  of  July  claims,  list  allowed  since  February  1, 1891 

Fox  and  Wisconsin  rivers,  award  of  damages  incident  to  im- 
proTcment  of - 

Gilman,  John  R.,  transmitting  letter  relating  to  claim  of 

Gold  and  silver  certificates,  report  of,  issued  since  January  1, 
1878 

Guns,  machine,  of  small  arms  caliber,  transmitting  letter  rela- 
tive to 

Harlan  &  Hollingsworth  Company,  claim  of. 

Hot  Springs  Army  and  Navy  Hospital,  transmitting  estimates 
for  improvement,  etc.,  of  grounds  of 

Indians: 

Chippewas  in  Minnesota,  transmitting  estimates  for  relief 

and  civilization  of - -. 

Fond  du  Lac  Chippewas,  transmitting  estimates 

Land  contests,  transmitting  letter  relati  ve  to  costs  in  cases  of . 

Missions,  transmitting  estimates  for  attorney  for 

Report  of  commission  for  relief  of * 

Umatilla  Reservation,  transmitting  estimates  of 
cost  of  sale  and  allotment 

Indian  Of&oe,  transmitting  letter  relative  to  appropriation  for 
per  diem - 

Indian  Service,  transmitting  estimates  of  deficiencies  in  appro- 
priations for.-.. i 

Intercontinental  Railway  Commissioners,  transmitting  esti- 
mate for  salaries  of - 

Internal  commerce,  report  of  Chief  of  the  Bureau  of  Statistics 
on  (part  2) - 

Interstate-Commerce    Commission,    transmitting    additional 
estimates  to  carry  out  orders  of 

Kettiewell,  S.H.,  submitting  papers  relative  to  claim  of 

Keystone  National  Bank,  transmitting  estimates  of  appropria- 
tion for  investigation  of 

Liowry,  James  M.,  report  relative  to  act  for  relief  of 

Macmaster  &  McGibbon,  letter  relative  to  claim  of 

McNeils  Island,  penitentiary,  relative  to  water  supply  of 

Marine  Corps,  transmitting  letter  relative  to  appropriations 
for  1893  for 

Marine-Hospital  Service,  letter  relative  to  employment  of  a 
laboratory  attendant 

Milwaukee,  relative  to  sale  of  public  building  at 

Miners,  transmitting^  estimate  to  carry  out  provisions  of  law 
for  protection  of  lives  of,  in  the  Territories 

Monks,  John  &  Son,  transmitting  letter  relative  to  claim  of  . . . 

Natiozufcl  Home  for  Disabled  Volunteers,  estimates  of  appro- 
priation for  improvement  of  Pacific  branch  of 

National  Zoological  Park,  transmitting  estimate  for 

New  Mexico,  submitting  papers  relative  to  hiring  hall  for 
legislature  of 

Ocean  mail  service,  estimates  for 

Official  business,  response  to  House  resolution  for  information 
relative  to  request  for  leave  of  absence  on 
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\ 


Subject. 


•  <!• 


Secretary  of  the  Treasury: 
Communications  from — 

Oklahomaj'clainis  of  deputy  marshals  for  s^rric^s. 


Pap^r  for  checks  and  drafts,  submitting  estilmat^  for  purchase 

of .,.,--..-.,^,-.^. -^ --Hr-  — . r-r,- 

Peosions,  transioiitting  estimates  oi  deficiency  in  appropriations 

foir ^^•-r— -,v- --^: ,f-:«,^ 

Portsmouih  (Via.>  light-hopse  4epoti,  expenses  of  .disitrict  ft.tr , 
torney  in  connection  with ^-„- ,-,-^^--.^.^-^^ 

Poi^tal  service,  estimai^  pf  defioifeucies  in .  - ^ ^- ^ .  -^ .. „, .  ♦., 

submitting  estimates  of  de  fi  cienc^es  in  - , ..  ^ , . v  -  - 

Post-Office  !Qepartment,  transmitting  letter  relative  to  ir^jr^^^^, 
of  force  in  money-order  division  -^ww--,r--*--r-— -h-y--^-.-.-- 

Price,  Rodman  H.,  transmitting  papers  relative  to  act  fbr  reUol . 

of. 

Prisons,  t^ansmitt^g  let);pr  aslfing  fQr.aj)pi,'ppri«fctiffA8'^Pr  er^'^, 
taonof - - - . 

public  buildings,  estimate. for  heiitin^  ^pparat^s,,,iA,p^tfhin' 

Pu^bUc  documents,  relative  to  Sej^te. bill  ^49  fordiatributiQh.» 
etc.,  of — i - 

Public  prijpiting,.tjrau8|49it4pg.e^ti,iWt^Qf  aj>proprl^tiQA  for  der 

•  fi^iencies - ^^^,,^^^,.^ ^,, 

Kainy  Lake  River,  req^ifest.  for  appropriation, fpr.ffpve^nm^nt 

post  at  ^10Uth  of  --™^*.-.-—^-,-^--T----r.TtrT--;5r--->^--,  ♦--«•-- 

Be4  Cross,  submittifig.estiinat^ of  e;^enses.9fvi;iited. States. 

Relegates  to  Fifth  Int^rji^tlpn^  (^pnf^renc^  of  -._^,,.,,_ 

RequisltipnSj.lqtit^r  in  ret^powj^.toiiuqwy  P{  ui^fiUed^'. prior  to 

March*  1,  l802^--,^^r.-^-^----r^---^-^-rr 

.  ..  responsei.tQ  ^o^se  re^plVtjipxi  as  to  u^piiid,..^^.^^ 
Bey^nue-Cutter  Sefvide,  estimates  to  construct  vessels  for_n^- 
Be  venue  steame^^fo;*,  Baminpr«rlett«r  fpr^dltioftal  appropriar. 

tionsfor-J - - ^ r-    T- 

Rock IslapcJ  Arsenal, and  l>nd4y©;,  trans^Wttipg Jett<^r  pf  t^uppJjQT 

m^ntary  estimates  for _ ..__v--,-.-^-w ^ 

Rock  Islanil  Arsenal,  estimate  of  ,^ppropriatipn ^^i,.,.,^,,^. 

Salem  preek.  New  Jersey,  submitting  estimates,  etc.,  for  light 

at  mouth  pf.—.' r-r-^^^rr-'-rr"^ ^ ---r-»--nr-.r-^'^^-'— '* 

Sal  ti  response  to  House  rcsblutioh  for  pprtatin  .inXopi:m^tionrela-; 

tive  to  import^itionof  ^^— ,-— _---^-^ ^^.'^^^^.,1'.^^ ^1' 

Seal  Island,.  Alaska,' request  for  appropr;fition,  for  fpofl^  etc., 

for  natives  of _ - _ *.,!,,-. .-----'t 

Seul  Cholx,  Pointe,  Miah.,  submitting  letters  relative  to.ad' 

Aitional  expenditures  for  light'siation  at-T-l„.r-— -n-, ♦-• 

Sioux  Indians,  deficiency  estimates  for  sustenance  of  ,-^  _ ^ . , 

Southwest  Ledge,  Ponn.,  subiqaitting  fapta  relative  tp  ch9.bg- 

in^  light,  etc.,  to  steam  fog  whistle !-_--_ n-^-- 

Sprmgfiield  (Mass,)  Ar^enjil,  transmitting:  le.tter  of  suppler. 

mental* estimates  for _ ^ ,.^^.,-1,,. 

Statistical  Abstract:  , 

Report  for  1891 , , ^ 1 ^^^,J 

Submitting  draft  of  a  bill  fpr  annual  printing  of  the ^♦-, 

Subsidiary  coin,  estiynatosof  appropriation  for  recoinago  of  ^.^ 
Sundry  civil  bill,rela^.i  ve  to  the  elimination  of  certain  Uues  J^om . 
Tin  plate,  response  to  House  resojution  relative  to  drawbacks  on  ^ 
Treasury  Department : 

Additional  ^paco  for  certain  employes  in.-^-J. .-,_ 

Information  relative  to  requests  for  leaves  on  official  busi: 

ness _ _ ,_. ^. 

First  ComptroUpr's  pffipe,  relative  to  exti*a  work  by  em-, 

ploy<5sbf ,_^. -_^.^-.^-^,,^_^,^^,.r,»p^r^_^_ 

Report  of  contingent  expenses _ i 
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XVII 


Subject. 


Secretary  of  the  Treasury:     . 
CommuDications  from — 

Treasury  notes,  to  extend  act  of  1872  to  certain 

United  States  prisons,  request  fur  appropriation  to  carry  out 

act  for  erection  of 

Utah  penitentiary: 

Transmitting  estimate  for  electric  light  for 

Transmitting  letter  of  estimates  of  appropriation  for _ 

Vanderbilt,  F.  W.,  transmitting  ijapers  in  claim  of 

Wandrian  (English  schooner)  relative  to  appropriation  to  ad- 

W just  damages  to 
ar  Department: 
Transmitting  estimates  for  additional  appropriations  for 

in  office  of  Inspector-Grcilcral 

Transmitting  deficiencies  in  appropriation  for  printing 

and  binding 

Transmitting  supplemental  estimates 

Washington,  District  of  Columbia,  post-office,  tl'ansmitting 

letter  relating  to  appropriations  for  equipment  _ 

Willamette  River,  Oregon,  transmitting  estimates  for  light 

at  mouth  of 

Wilson  &  Gass,  for  relief  of 

World's  Columbian  Exposition: 

Appropriations  and   exj  enditures  by  the  Government, 

statement  in  response  to  House  resolution 

Estimates  for  postal  service  for _ 

Estimate  of  appropriation  for  customs  service  in  connection 

with - 

Estimate  for  Board  of  Lady  Managers  of 

Government  exhibit,  appropriation  necessary 

Secretary  of  War: 

Communications  from  — 

Annual  report  of 

Engineers,  part  1 

Engineers,  part  2 

Engineers,  part  3 .* 

Engi neers,  part  4 

Engineers,  part5 

Engineers,  part  6 

Ordnance 

Signal  officers _ _ 

Arlington  cemetery,  relative  to  burial  of  families  of  officers  in. 

A  rmament  of  fortifications,  estimates  for  .  _  _ _ 

Arms,  obsolete,  etc.,  submitting  letter  relative  to  disposition  of. 
Aimy,  brevet  rank,  relative  to  amendment  of  act  of  February 

27,1890 - 

brevets,  submitting  letter  relative  to  Senate  bill  2699.  . 
communication  relative  to  relief  of  certain  officers  of 

the  pay  department 

infantry  arm,  submitting  petition  relative  to  reorgan- 
ization of 

report  of  civilian  employds  in  the 

sergeants  of  ordnance,  transmitting  letter  rela- 
tive to  clothing  allowance  for 

to  print  drill  regulations 

transmitting  bill  relating  to  desertions  from 

Big   Sandy  River,  Kentucky,  report  on  movable  dam  near 

Louisa  .* - - 

Big  Stone  Lake,  report  of  survey _ 

Board  of  Ordnance  and  Fortifications,  letter  transmitting  re- 
port of  - 

Brazos  River,  Texas,  report  of  examination  of 

Brunswick  Outer  Bar,  Georgia,  report  of  survey 

H.  Ex.  52-1 2 
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Secretary  of  War: 
CommiiQkatiiinB  from— 

Canojiitsot  Channel,  MaBSochiisottti.  report  of  survey 

Civilian enginocrB,listor,  et«.,  employed  on  rivoraad.  harbor 

work - 

ClarODdon  and  Lower  White  River,  Arkanaaa,  report  of  survey . 
Columbia  (Tenn.)  Arsenal,  letter  of  HupplemontalesUmatoaror- 
Columbia  (Upper)  and  Snake  rivers,  letter  suggesting  exten- 

aioD  of  improvement  to  Asotin 

Columbia  Kiver  Waahlngton,  report  on  survey  ot 

Conneaut  Harbor,  Ohio,  report  of  nurvey 

Cypress  Bayou,  Louiaianaand  Texat,  ro|K>rt  on  survey 

Delaware^y,  transmitting  report  of  examination  and  estimate 

for  harbor  ot  rofuge  --_ 

Divisions  of  military  information,  letter  relating  to  additional 

room  for 

Doboy  and  Bapolo,  Georgia,  report  of  survey  of  Inner  route  be- 

Kaatem  Branch,  Potomac  River,  report  ol  stirvey  of 

Elliott,  George  A.,  relief  ot 

Fort  Monroe,  Va.,  submitting  estimates  for  sewerage  system 
lor __ 

Fort  Sullivan  reservation,  Eastport,  Me.,  submitting  draft  of 
line  to  restore  to  War  Department 

Grand  River,  Michigan,  report  of  survey  ot,  lielow  Grand 
EUpids 

Grand  River,  Ohio,  report  of  survey 

Great  Lakes,  report  on  obstructions  U>  navij^atlon  in 

Guns,  machine,  of  smalt-arms  caliber,  estimate  of  appropria- 
tion for  purcha-ie  of _ 

Hudson  River,  report  relative  to  surveyor 

Inspector-General,  report  of _._ _ 

Inspector-Generars  olflco,  submitting  estimate  for  additioaal 

Jamaica  Bay,  New  York,  report  on  survey  of 

KennelKC  River,  Maine,  report  of  survey  from  Waterville  to 

Augusta - __ 

Lvnnoaren  Bay,  Virginia,  report  on  survey - 

Menemsha  Bight.  Massachuaettfi,  report  of  survey 

Military  establishment,  iviKirt  of  expenditures  for  the  contin- 
gent eiponsea  ot - __ 

Military  posts,  estimate  to  construct  buildings  at,  to  enlarge, 

traders'  buildings,  request  for  appropriation  to 

purchase 

MispUiion  River,  Delawai-e,  report  ot  survey 

Mlsbia^ppi  River,  response  to  House  inquiry  rolativo  to  in- 
jury to  navigation  of,  in  Minnesota _ 

rosponso  to  House  resolution  relating  to 
backwateratClarcndonand  Lower  White 

River,  Arlcansas _ 

Missouri  River,  Montana,  report  of  survey  between  Great  Falls 

and  Stubbs  Ferry 

Murderkill  River,  Delaware,  report  of  survey _. 

Nell  {United  States  launch)  submitting  statement  of  losses  of 

employes  on,  by  sinking  ot 

New  River  and  Swansboi-o,  N.  C. ,  i-eimrt  on  survey  of  water 

way  between -- 

Olympia  Harbor,  Wiishinglon,  report  (m  survey  of 

Faeifie  Coast,  California,  reporter  examination  for  deep-water 

Fatrol  |U.  S.  S.),  submitting  claim  for  losses  of  clothing  by 
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XIX 


Subject 


Secretary  of  War: 
Commimications  from— 

Penobscot  River,  Maine ,  report  on  survey 

Port  Day,  New  York,  report  of  survey  of 

Potomac  iUver  (up  to  Washington),  report  of  survey  

Printing"  and  binding,  relative  to  certain,  for  War  Department 
Puget  Sound,  Washington,  report  on  cost,  etc.,  of  canal  to  con- 
nect Lakes  Union,  Samamlsh,  and  Washington  with 

Red  River  of  the  North,  Wisconsin,  survey  of,  above  Fergus  Falls 

andCrookston _ 

Report  of  survey  of  Lower  Willamette  and  Columbia  rivers .  _ . 
Rifle   competitions,  submitting  letter  relative  to  rations  for 

contestants  in _ _ 

Rock  Hall  Harbor,  Maryland ,  report  of  survey 

Rock  Island  Arsenal,  estimates  or  appropriation  for 

Rock  Island  Arsenal  and  bridge,  letter  of  supplemental  esti- 
mates for... _ J 

Sabine  River,  Texas,  repoijt  of  examination  of 

St.  Louis  River,  Minnesota  and  Wisconsin,  report  of  survey  .. 
St.  Mary  Falls  Canal,  transmitting  report  of  commerce  passing 

through ^ ,- 

San  Diego,  report  of  examination  for  site  for  coast  and  harbor 

defenses 

San  Joaquin  River,  Calif oi-nia,  report  of  survey  of 

Savannah-Fernandina  water  way,  report  of  survey 

Soldiers' Home,  Washington,  D.  C,  transmitting  letter  request- 
ing omission  of  dates  in  appropriations  for 

Springfield  (Mass.)  Arsenal,  letter  of  supplemental  estimates 

for 

Surgeon-GrcneraVs  Office,  relative  to  binding,  etc.,  for 

Susquehanna  River,  Maryland ,  report  of  survey 

Swinomish  Slough,  Washington,  report  of  survey 

Tillamook  Bay  and  Bar,  Oregon,  report  of  survey 

Type  and  other  guns, report  on  cost  of 

War  Department,  letter  transmitting  list  of  clerks  and  others 

employed  in: _ 

Printing  and  binding,  letter  relative  to  deficiencies  in  appro- 
priations for  

West  Galveston  Bay,  Texas,  report  of  survey 

Willamette  River,  Oregon,  report  of  survey 

Yazoo  River,  Mississippi,  report  on  survey 

Seul  Choix  Pointe,  Mich.,  relative  to  additional  expenditure  for 

light  station  at - 

Shoshones  (see  Indians) 

Signal  officer,  annual  report 

Sioux .    ( See  Indians. ) 

Smithsonian  Institution,  National  Zoological  Park,  estimates  of 

appropriation  for 

Snake  River,  letter  suggesting  extension  of  improvement  of,  to 

Asotin 

Soldiers'  Home,  Washington,  D.  C,  letter  requesting  omission  of 

date  in  appropriations  for 

Pacific  branch,  estimate  of  appropriation  for  improvement  of  > 
Southwest   Ledge,  Conn.,  to  replace    light,  etc.,  by  steam    fog 

whistle 

Springfield  (Mass.)  Arsenal,  supplemental  estimates  of  appropria- 
tions   1 _ 

Statesville,  N.  C,  relative  to  heating  apparatus  for  public  build- 
ing at  - 

StatLBticar  abstract,  draft  of  a  bill  to  provide  for  annual  printing 

of  the 

Report  for  1891.-. 

Subsidiary  coin,  estimate  of  appropriation  for  recoinage  of 
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Sugar  trust,  report  of  suit  filed  against,  for  violation  of  law  against 

trusts 1 _ 

Surgeon-General's  Office,  letter  relative  to  binding,  etc.,  for 

Susquehanna  River,  Maryland,  report  on  survey  of  .__ 

Svvansboro  and  New  River,  North  Carolina,  report  of  survey  of 

water  way  between  .._ _._ _ 

Swinomish  Slough,  Washington,  letter  of  Secretary  of  War  rela- 
tive to  improvement  of _ 

Territories,  miners  in,  estimate  to  carry  out  law  for  protection  of . 

Tests  of  iron  and  steel  (181)1) .* _ 

Tillamook  Bay  and  bar,  Oregon,  report  of  survey _ _. 

Tin  plate,  response  to  House  resolution  relative  to  drawbacks  on. 

Treasurer  of  the  United  States,  annual  iMjport , 

Treasury,  estimate  for  check  and  draft  paper  for , 

requisition  on,  relative  to  unpaid,  to  June  30,  1892 

Treasury  Dvjparlment,  additional  room  for  certain  divisions 

Assistant  Register,  to  amend  law  relative 
to  substitute  in  case  of  vacancy,  etc.,  in 

office  of 

Bureau  of  Statistics,  relative  to  an  addi- 
tional olerk  for _ : 

claims  allowed  by  accounting  officers  (ex- 
hausted balances,  etc.). , 

claims  allowed  by  accounting  officers  of,  and 

paid  from  indefinite  appropriations 

compensation,  letter  of  the  Secretary  rela- 
tive to  eliminating  certain  lines  in  sundry 

civil  bill  relating  to 

First  Comptroller's  Office,  relative  to  extra 

work  by  employes  of. 

official  business,  relative  to  requests  for 

of  absence  on - 

report  of  con  tingent  expenses  of 

requests  for  leaves  on  official  business 

Treasury  notes,  to  extend  act  of  1872  to  certain _ 

Type  and  other  guns,  report  on  cost  of — I 

Umatillas.    (6'ee  Indians.) 

United  States  Coast  and  Geodetic  Survey — 

Report  of  Superintendent  of,  part  1 

Report  of  Superintendent  of,  part  2 

United  States  prisons,  relative  to  appropriations  to  erect 

Utah  penitentiary,  estimates  of  appropriation  for 

estimates  for  establishing  electric  plant 

letters  of  United  States  marshal  relative  to, 

part  2 

Vanderbilt,  F.  W.,  claim  of 

Vicksburg,  Miss.,  relative  to  hftating  apparatus  for  public  build- 
ing at  

Wandrian  (English  schooner),  relative  to  appropriation  to  adjust 

damages  to-.. - 

War  Department : 

Annual  report  of  Secretary 

Clerks  and  others  employed  in,  list  of_  

Inspector -Generars  Office,  relative  to  additional  force  for 

Military  establishment,  report  of  contingent  expenditures  for 
Printing  and  binding  for,  estimates  of  deficiency  in  appropria- 
tions for 

Printing  and  binding  for.  letter  of  Secretary  of  War  relative 

to --. : 

Relative  to  additional  room  space  for  division  of  military  in- 
formation   

Supplemental  estimates  for  the 
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Warm  Springs  Reservation,  Oreg^on,  report  of  commissioners  on 

correct  location 

Washington  (D.C.)  post-office,  request  for  appropriation  for  equip- 
ment of - 

West  Galveston  Bay,  Texas,  report  of  survey 

Willamette  River,  Oregon,  estimates  of  appropriation  for  light  at 

mouth  of 

report  of  Secretary  of  War  on  survey 

of  lower 

report  of  survey  in  Oregon 

Wind  River  Reservation,  agreement  entered  into  by  Shoshones 

and  Arapahoeson 

Wilson  &  Goss,  for  relief  of- 

World's  Columbian  Commission,  message  of  President  submitting 

report  of 

World's  Columbian  Exposition : 

Appropriations  and  expenditures,  statement  of  Government. . . 

Board  of  Lady  Managers,  estimates  for  expenses  of 

Government  exhibit,  report  of  appropriation  necessary 

Postal  service  for 

Yazoo  River,  Mississippi,  report  on  survey 


No. 


69 


Vol. 


33 


140 
22 

35 
29 

116 

34 

38 

28 

30 
29 

70 
254 

33 
37 

142 

35 

101 
157 
153 
246 
125 

34 
35 
35 
37 
34 

52d  Congress,  )    HOCSB  OF  REPRESENTATIVES.    /  Ex.  Dor. 
1st  Session.     ]  J  No.  *  01. 


REPORT 


or 


Tests  on  the  STitfiNCTii  of  Structuml  Material 


MADE  AT  THE 


WATERTOWN  AHSKNAT^  MASSACHUSEHS, 


ON  IHB 


400-T0isr  TESTiisra  m^chijste. 


DURING  THE 


FJ^CAl*  YEAR  ENDED  JUNE  30,  1891. 


WASHINGTON: 

OOVEBNMKNT   PEINTINGr   OFFlCBf 

1893. 


LETTER 

FROM 


r        f 


THE  SECRETARY  OP  WAR, 


TRAliSlilTTING 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  said  arsenal  during 
the  fiscal  year  ended  June  30^  1691, 


March  10,  1892. — Referred  to  the  Committee  on  ManafactiiTea  and  ordered  to  be 

printed. 


War  Department, 
Washington  City^  February  19^  1892. 

Sib  :  In  compliance  with  the  provisions  of  the  act  making  appropri- 
ations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year 
ending  June  30,  1886,  and  for  other  purposes  (23  Statutes,  page  502), 
I  have  the  honor  to  transmit  herewith  the  report  of  the  commanding 
officer  of  the  Watertown  Arsenal,  dated  February  11, 1892,  of  tests  of 
iron,  steel,  and  other  materials  for  industrial  purposes,  made  with  the 
United  States  testing  machine  during  the  fiscal  year  ended  June  30, 
1891. 

Very  respectfully, 

S.  B.  Elkins, 

Seereto/ryof  War, 

The  Speaker  of  the  House  of  Eepresentatives. 


Watertown  Arsenal, 
Watertoicn,  Mass.j  February  11  j  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  test«  of 
materials  for  industrial  and  other  purposes  made  at  this  arsenal  during 
the  fiscal  year  ended  June  30, 1891,  in  compliance  with  the  require- 
ments of  the  act  of  Congress  appropriating  funds  for  the  testing 
machine. 

The  tot^a)  number  of  specimens  tested  during  the  year  was  3,207,  of 
which  number  390  were  specimens  of  gun  metal,.  960  test«  of  other 
material  for  the  Ordnance  Department,  352  were  tests  for  other  Gov- 
ernment departments,  613  industrial  tests,  and  892  private  tests. 

The  reijort  contains  the  results  of  tests  made  for  the  Ordnance  De- 
partment and  other  departments  of  the  Government;  tests  to  deter- 
mine the  suitability  of  the  material  represented  for  ordnance  construc- 
tion, or  such  other  purposes  as  the  material  may  be  intended  for. 

This  comprises  the  tests  for  quality  of  material  used  in  the  current 
work  of  the  Government. 
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iDgs  aiid  in 

anueaUng 

A  large  number  of  te*sts  have  been  made  upon  the  series  of  steel-rail 
tests  in  the  class  of  lailroad  material.  The  physical  properties  have 
been  determined  and  chemical  analyses  made  of  a  collection  of  rails 
representing  a  wide  range  in  material,  comprising  specimens  from 
brands  of  steel  rails  among  the  first  introduced;  also  from  rails  of 
recent  manufacture. .  Much  valuable  information  ha«  been  developed 
by  these  tests. 

An  important  feature  was  shown  in  the  tests  of  certain  rails  which 
had  been  in  service.  It  was  found  that  a  remarkable  difference  in 
toughness  was  displayed  according  to  whether  the  rail  was  bent  in  a 
downward,  the  base  being  then  under  tension,  or  an  upward  duection, 
the  head  being  under  tension. 

The  downward  bends  were  characterized  by  toughness,  while  an 
upward  bend  would  cause  a  brittle  fracture.  This  behavior  was  Very 
prominent  in  a  soft  rail  which  had  shown  considerable  flow  of  the  metal 
of  the  head  under  the  wheel  pressures. 

Work  on  riveted  joints  has  been  continued,  supplying  data  upon  the 
strength  of  joints  intermediate  between  the  more  elementary  and  the 
complex  tyi>es,  which  have  been  tested  and  included  in  earlier  reports. 

The  retesting  of  material  after  a  period  of  rest  has  furnished  further 
information  concerning  the  effect  of  overstraining  upon  the  elastic 
properties  of  steel. 

Experiments  upon  the  endurance  of  rotating  shafts,  upon  building 
stones,  brick  piers,  the  adhesion  of  nails  in  wood,  the  strength  of  cord- 
age, are  also  included  in  this  report. 

The  investigative  tests  which  have  been  continued  from  the  previous 
year  are  still  in  progress.  • 

Some  classes  of  tests  inaugurated  require  intervals  of  rest  before 
their  completion,  both  the  temporary  and  pei*manent  effects  or  tenden- 
cies toward  recuperation  of  the  material  after  special  treatment  being 
investigate^!.  This  fact,  and  further  the  varied  nature  of  the  work  of 
the  testing  machine,  generally  causes  investigative  tests  to  extend  be- 
yond the  limits  of  one  rei)ort,  which  contains  the  wolk  done  during 
the  fiscal  year. 

The  receipts  and  expenditures  were  as  follows: 

TESTING  MACHIXE,   1881. 

Amount  appropriated $10, 000. 00 

Received  for  private  testa 1, 119. 06 

11,119.06 

Amount  expended  for  services  and  labor 8,  788. 39 

Amonut  expended  for  liiirht,  power,  tools,  implements,  and  material  for 
test...... 2,330.67 

11, 119  06 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beilly,    . 
Majovy  Ord.  Dept.,  U.  8.  A.^  ^ontnianding. 

The  CsiEP  OF  0?^PMNOE,  U.  S.  Army, 
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3.2-INCH  B.  L.  STEEL  FIELD  GDNS. 


SPEOIHENS  FROM  TUBES  AND  JACKETS. 


3.2-INCH   B.   L,    STEEL   FIELD   GUNS. 


Tube  No.  77. 


No.  4389. 

Marks,  ^^^ 

Diameter,.  ''.60S. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  IfNidA. 

ElimtTAtlon 
per  inch. 

Sncceasive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds. 

200 
1,000 
2.000 
4,000 
6.000 
7.000 
8,000 
8.200 
.    8.400 
8.000 
8,800 
9,000 
9,200 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
43,000 
43,000 
44,000 
46,000 
40,000 
83,100 

Inch. 
0. 
.000100 
.000250 
.000550 
.001050 
.  001300 

.  001  a'H) 

.001750 
.009500 
.010850 
.011800 
. 013100 
.014100 

Inch. 

0. 

.oooioa 

.000150 
.000300 
.000500 
.000250 

.ooa*^ 

.000100 
.007750 
.001350 
.000950 
.001300 
.001000 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load.     ^ 

Elastic  limit. 
Tensile  siren £^h. 

.000050 

.000050 

.007900 

•    .007850 

16,620 

General  summary, 

Tenaile  Btrenf^h  per  square  incli  of  original  Roction ^ ponnds..    83. 100 

lElasticlimit  per  square  inch  of  originiu  section do...    41.U0O 

ZIongaHon  per  incn  after  rupture inch. .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

KeducMon  in  diameter  at  pbint  of  rupture do. . .        .105 

Keduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture at  middle  of  stom 

Character  of  broken  surfkce silky,  interspersed  with  fine  granulation  near  the  circiimferenco 

JElongationofincheectioua ".27*,  ".29* 
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3.2-INCH   B.   L.   STEEL  FIELD   GUNS. 


No.  4399. 

Marks,  ^K^'o^ 

Diameter,  ".506, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
perlncli. 

Successive 

elonraitiun 

per  inch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

ReAkKTkM, 

Total. 

Per  square 
incli. 

Poundi. 

200 

1,000- 

2,000 

4,000 

/   6,000 

7,000 

8,000 

8,400 

8,600 

8,80%) 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,860 

Pound». 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
•    53,000 
54.000 
55,000 
94.300 

Inch, 
0. 

.000100 
.000350 
.000600 
.001000 
•  .001100 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001750 
.002U50 
.002600 
.004400 
.006200 
.007050 

Inch. 

0. 
.000100 
.000250 
.000250 
.000400 
.000100 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000100 
.000300 
.000550 
.001800 
.001800 
.000650 

0. 
0. 

0. 

fnitial  load. 

Elaaticlimit 

Tensile  strength. 

■  ■  f 

0. 

0. 

*■ 

1 

"••*••"•■"■"■■* 

1 

t 

............    .......... y. 

, 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    M,  800 

Elastic  limit  per  square  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rupture .., inch. .      . 2200 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .        .  105 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".  1  ftom  the  neck 

Character  of  broken  surface -silky 

Elongation  of  inch  sections n ".25*,  ".19 


3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 
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No.  4374. 
Marks,  «^5 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2", 


Applied  loftda. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

PemiAnent 
set. 

Sncceasive 

permanent 

set. 

Kemarka. 

Total. 

Per  square 
incli. 

Pound*. 
200 
1.000 
2,000 
4,000^ 
6.000 
7.000 
8.000 
8,200 
8.400 
8.  COO 
8.800 
9,000 
9,200 
16,320 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
81,600 

Inch. 
0. 
.000150 
.000400 
.000650 
.000950 
.001100 
.  001350 
.001400 
.009800 
.010400 
.010900 
.011850 
.013550 

Inch. 
0. 

.000150 
.000250 
.000250 
.000300 
.000150 
.000230 
.000050 
.008400 
.000600 
.000600 
.000950 
.001700 

Inch. 
0. 
0. 

Inch. 
0. 

luitialload. 

Elastic  limit. 
Tensile  strength. 

0. 

.008150 

.008150 

' 

1 

General  aummary. 

Tensfle  streng^  per  square  inch  of  original  section pounds..    81,600 

Elastic  limit  per  square  inch  of  original  section do. . .    41 ,  000 

Elongation  per  inch  after  rupture inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .106 

Bedoction  jn  area  aftor  mp^nxe,  per  cent  of  original  section 37. 1 

Posieiein  of  mptn  re.*..: f-.t ^...: : 1".05  from  the  neck 

Character  of  broken  surface silky,  20  per  cent  interspersed  with  granular  metal 

Elongation  of  inch  sections...^ ".19,  ".30* 

Tube  No.  83. 

No.  4396. 
Marks,  ^^5 

Diametei*,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perluch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
200 
1,000 
2,000 
4.000 
6.000 
7.000 
8,000 
8.400 
8.000 
8. 800 
9.000 
9.200 
9.400 
16, 210 

J'otind*. 

1,000 
.   000 

loiooo 

20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
81,060 

Inch. 
0. 
.000150 
*    .000450 
.000850 
.001250 
.001450 
.001600 
.001700 
.010450 
.010900 
.  011400 
.012450 
.OlSBOO 

Jneh. 
0. 
.000150 
.000300 
.000400 
.000400 
.000200 
.000150 
.000100 
.008750 
.000450 
.000500 
.001050 
.001150 

Inch. 
0. 
0. 

•  Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000150 

.000150 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81 ,  050 

Elastic  limit  per  souare  inch  of  original  section .'. do. . .    42, 000 

Elongation  per  inch  after  ruptnre inch , .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Re^lnction  in  diameter  at  point  of  rupture /. .  do . . .        .  085 

Rc'dnction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Pofiitiun  of  rupture ".90  from  the  neck 

Character  of  broken  surface granular  -,  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".16,  ".26* 


5.2-ihch  b,  l.  steei.  fikld  guns. 
Tube  No.  87. 
No.  4400.     - 


Marks,  »^^  J 

Diameter,  ",505.  - 

SectioDal  area,  .20  square  inch. 

Uauged  length,  2". 


App11«ll«aa. 

pailS*™ 

'*™1"™' 

.„„„. 

Tot^. 

^"\„T"" 

Pmiud,. 

1.000 

lifiouo 

20,000 

3i;ooo 

4:i!ooo 
«,ooo 

*t!ooo 

48,000 

as 

M.UOO 
S2.IM0 

w,uoo 

Iwft. 

iooo-jw 

:  001300 

!w)jMo 
'.ausioo 

.OI)2J50 
. 1)01500 

ioowoo 

ioooioo 

,000250 

.0U0350 

.90*250 

looooM 

.UlNKIM 
.000050 

.ooooso 

JlKfc. 

JI..A- 

tnltut  luad. 

ElHtk  limit. 
Tenglle  sinuetli. 

li 

WW 

fflm 
flwt 

0. 

«■ 

.ooo-joo 

.OOOJMI 
!  002000 

.mm 

1               1 

GcNpra?  Dimmarg. 


TiUdlle  strength  per  sqnnre  Inflhoforlsfnnl  fwtion... 

KloIieiiliDD  per  Iwli  oflvr  nnlure 

Eluugnllon  i>«r  Ini^b  uDit^r  Btniln  at  oInMIc  limit 

Kiducrlonliidiiini«terat|wintufni|ilure 

KsduEtion  li>  aren  iift«r  niptntv,  per  oout  oT  oiiilukl » 

I'usitlon  uf  niptnro 

CbancUr  of  lirvken  lurTKe 

Elongation  of  inch  tectkins 
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Tube  No.  92. 

No.  4398. 

Marks,  %^J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
permoh. 

Sncoessive 

eloDf^atlon 

per  inch. 

Fermanent 
set. 

Successire 

permanent 

set. 

Hem  arks. 

Total. 

PeriMiuare 
incn. 

2*ounda. 

200 

1.000 

2,000 

4.000 

6.000 

7,000 

8.000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9.800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

18,320 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,600 

Inch. 
0. 

.000100 
.000250 
.000550 
.000850 
.001060 
.001200 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.003250 
.004600 
.006000 
.000900 
.007950 

0. 
.000100 
.000150 
.000300 
.000300 
.000200 
.000150 
.000100 
.000050 

0. 
.    .000050 
.000050 
.000050 

0. 
.000050 
.000050 
.001650 
.001350 
.001400 
.000900 

.  .001050 

Inch. 

a 

0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

. 

•■•§•«•.■-•. 

-»  General  summary. 

Tenflile  strength  per  square  inch  of  original  section pounds. .    91, 600 

Klaatio  limit  per  sauare  inch  of  original  section do. . .    50, 000 

Elongation  per  inon  after  mpture inch. .        .  205 

£]oiig:ation  per  inch  under  strain  at  elastic  litnit do. . .  .  001600 

Beduction  in  diameter  at  point  of  rupture do. . .       .115 

Bedaetion  in  area  after  rupture,  per  cent  of  original  section 40»  3 

Ppsition  of  rupture ".65  from  the  neck 

Character  of  Drok«[i  snrfiMS silkv 

Skagation  of  inch  aecfeioiu , : 'Ml,  ".30* 


^ 
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Tube  No.  90. 

No.  4402. 

Marks,  %^S 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2", 


Appli 
Total. 

ed  loads. 

Per  Bonare 
incn. 

Eloneation 
IMF  inch. 

Suooesaive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8.000 

6,400 

8,600 

8,800 

9.000 

9.200 

9,400 

9.600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

17,130 

Poun^. 
1,000 
5,000 
10.000 
20.000 
90,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45»000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
•  !S2, 000 
53,000 
54,000 
55.000 
85,650 

Intk. 
0. 

.000100 
.000250 
.000600 
.000950 
.001150 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 

.oia'MO 

.010900 
.011500 
.012600 
.014000 

Inch. 

0. 

.000100 
.000150 
.000350 
.000350 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050  • 

0. 
.000050 
.000050 
.008750 
.000400 
.000600 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 

0. 

*"■*"■"      ■<■* 

a 

• 

.001400 

1    ;    . 

• 

r 

GefMTOl  summary.  ^ 

Tensile  strength  per  square  inch  of  oriefnal  section pounds. .    85, 690 

Elastic  limit  per  sanare  inch  of  original  section do . . .    SO.  OOO 

Elongation  per  incn  aft<er  rapture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture ".80  from  the  neck 

Character  of  broken  surface siiky 

Elongation  of  inch  sections "AZ^".ZS* 


S.2-mCH   B.   L.    STEEL   FIELD   GUNS. 


16 


Jacket  No.  80. 

No.  439L 

Marks,  ^x^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loada. 

Elonsaiion 
per  inch. 

Saccegsive 

elongation 

per  inch. 

Permanent 
Bet. 

Sneceseire 

permanent 

set. 

1 

Bemarka. 

Total. 

Per  sqaare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9.200 

9.400 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

11.800 

12.000 

17,140 

ronnds. 

1,000 

5,000 

10.000 

2a  000 

30,000 
to    40.000 
^    46,000 
47,000 
-       48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59.000 
60.000 
85,700 

Ineh. 

0. 
.000100 
.000450 
.000850 
.001150 

-.001500 
.001600 

•  .001&50 
.001700 
.001750 
.001800 
.001850 
.001900 
.001960 
.001950 
.002000 
.017100 
.018450 
.019750 
.021000 
.022000 

Ineh. 

0. 

.000100 
.000350 
.000400 
.000300 
.000350 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.015100 
.  001350 
.001300 
.001250 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

0. 

a 

"•••■"•■••^" 

•••«••                • 

Elastic  limit. 

Tensile  strength. 

1 

General  sumrnary, 

Tenaile  strength  per  square  inch  of  oriffinal  section pounds..    85,700 

Elastic  limit  per  nnnare  inch  of  original  section do . . .    55, 000 

Blongalion  per  inch  ^ter  rupture inch . .      .  2000 

Elongation  per  inch  under  striUn  at  elastic  limit do...  .002000 

Redaction  in  diameter  at  point  of  rupture do ...        .105 

Kedaction  in  area  alter  rupture,  per  cent  of  original  section 37.1 

Position  of  rupiure ".55  from  the  neck 

Character  of  broken  surface silky,  serrated 

piDDgaiioin  of  inch  sections 'U2,".28* 
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Jacket  No.  90. 


No.  4390. 

Marks,  ^j?7/ 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


Applied  loads. 

Eloiigntion 
per  inch. 

Siiccesiiive 

elonf^ation 

per  inch. 

Permanent 
set. 

Succeatdve 

permiinent 

set. 

Remarks. 

Total. 

Per  Bq  aare 
incn. 

Pounds. 

200 

1,000 

2.000 

4.000 

6,000 

8.000 

0.200 

9,400 

9,600 

9,600 

10,000 

10, 200 

10.400 

10,600 

10,800 

'   11,000 

11,200 

11,400 

11,600 

11.800 

18, 240 

Pounds. 
1,000 
5.000 
10.000 
20.000 
30,000 
40,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52.000 
5.3,000 
54.000 
55,000 
56.000 
57,000 
58.000 
59,000 
91,200 

Inch. 
0. 

.090100 
.000250 
.000550 
.000950 
.001200 
.001450 
.001500 
.001550 
.001600 
.  001650 
.001650 
.001700 
.001750 
.001750 
.00ig.M) 
.  004250 
.005850 
.007000 
.008750 

Inch. 
0. 

.000100 
.000150 
.000300 
.000400 
.000250 
.000250 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 

.000200 
.002300 
.001600 
.OOll.W 
.001750 

.  Inch. 

0. 
0. 

Inch. 
0. 

TnUial  load. 
Elastic  limit. 

• 

Tensile  strength. 

0. 
.000100 

.000100 

.  .    .           1                  , 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section I>oands. .    91,  200 

Elastic  limit  per  square  inch  of  original  swtion do. . .     54, 000 

Elongation  per  incn  after  rupture inch..      v2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Rednction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture I'M  from  the  neck 

Character  of  broken  surface : silky 

Elongation  of  inch  sections ".80*,  ".17 
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Marks,  ^r^^ 

Diameter/  ".505. 

Sectional  ar6a,  ".20  square  inch. 

Gauged  length,  2". 


Jacket  No.  95« 
ISo.  4378. 


ApiiHed  loads. 

ElongaUon 
per  inch. 

1 

Siiceesaive 
elongation 
per  mch. 

Permanent 
set. 

f 

Snccesaive 

peruisment 

set. 

Kenuurks. 

Total. 

Peraouare 

itlCll. 

Poundi. 

200  ' 

1.000 

2,000 

4.000 

6.000 

8.000 

9.200 

9.400 

9  600 

9,800 

10,000 

10,200 

10,400 

10.000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.200 

12.400 

12,600 

12.800 

19,760 

Pound*. 
j,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47.000 
48,600 
49,000 
50,000 
51,000 
52,0Q0 
53,000 
54,000 
56,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
98,800 

Ineh. 
0. 
.000150 
.000450 
.000850 
.001100 
.001500 
.001650 
.001700 
.001700 
.001750 
.001800 
.001900 
.001950 
.003000 
.002050 
.002100 
.002150 
.002200 
.002250 
.002300 
.002450 
.002650 
.004250 
.005500 
.006750 

Ineh. 

0. 

.000150 
.0.)a300 
.000400 
.000250 
.000400 
.000150 
.000050 

0. 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 

.awHijO  • 

.000050 
.000050 
.000050 
.000160 
.000200 
.001600 
.001250 
.001250 

• 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

• 

*                                                               • 

\ 

1 

[ 

...    1 

1 

i..>. 

1 

General  summAry. 

Tensile  atrength  per  square  inch  of  original  section pounds . .       96, 800 

Elastic  limit  per  sotuire  inch  of  original  section do. . .       59, 000 

Kkmgation  per  inch  after  rapture inch  .  2:350 

doogation  per  inch  under  strain  at  elastic  limit do. . .      .  002300 

JEteduction  in  diameter  at  point  of  rupture do. . .  .145 

Keduciioii  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rapture .• 1"  firom  the  neck 

Character  of  broken  surface silky ;  trace  of  granulation 

Elongation  of  inch  sections ".33*,  ".14 

-       H.  Ex.  161 2 


i  :i    1    -^    .c—iw      T-gr.j     ITT^ 


'  C  i-m  tW  ■■ 
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3.2-IHGH  B.  L.  STEEL  FIELD  OUNS. 
Specific  Gbavity  and  Habdness  of  Tubes  and  Jackets. 

[No  tension  testa  of  these  specimens.] 


Num- 
ber of 
rifle. 

Harks. 

Specific 
gravity. 

Hardness. 

8i 
83 

91 
93 
98 
77 
83 
88 
92 
96 
99 

32B„T    MB,H 
32BmT    BBsM 
32B„T    BB,M 
32B»T    BBsM 
32BmT    BB«M 
32B7,J    B»M 
32BttJ    B«M 
32  ttgg  J    B^  £0. 
32  Bn  <f    Rt  M 

32  Bag  J      B*  SaL 

32B«J    B«M 

7.8497 
7.8509 
7.8479 
7.8475 
7.8463 
7.8409 
7.8392 
7.8401 
7.8488 
7.8385 
7.8382 

18.73 
14.28 
19.70 
16.73 
14.19 
14.69 
15.13 
17.26 
18.38 
19L18 
15  59 

TdBULATION  OF  SPECIMENS  FROM  S,S'1NCH  B,  L.  STEEL  FIELD  GUNS. 

[Stems  2  inches  lon^r,  .505  inch  diiuneter.] 


No.  of 
tost. 


Position  in  gun. 


4389 
4399 
4374 
4396 
4400 
4396 
4402 
4391 
4380 
4378 

4397 


Tube  No.  77  . . 

do 

, . .  .do 

Tubo  No.  83  . . 
Tube  No.  87  . . 
Tube  No.  92  . . 
Tube  No.  99  . . 
Jacket  No.  80. 
Jacket  No.  90. 
Jacket  No.  95. 

JaoketNo.lOO. 


Location 

of  sjtoci- 

mens. 


Outeide 

...d<r.. 

...do.. 
...do  .. 
. ..do  . . 
...do  .. 
. .  .do  . . 
...do  .. 
. .  .do  .. 
. .  .do  .. 

...do  .. 


Elastic 

limit  per 

square 

inch. 


Poundt. 
41,000 
50,000 
41,000 
42,000 
48,000 
50,000 
50,000 
55,000 
54,000 
59,000 

48,000 


Tensile 
strength 

l>er 

square 

inch. 


Pounds. 
83,100 
94,300 
81,900 
81,050 
91,950 
91,600 
85,650 
86,700 
91,200 
96,800 

81,350 


Elonga- 
tion. 


Per  ct. 
28.0 
22.0 
24.5 
21.0 
23.0 
20.5 
24.0 
20.0 
23.5 
23.5 

15.5 


Con- 

traction 

of 

area. 


Pfret. 
37.1 
37.1 
37.1 
30.7 
40.3 
40.3 
43.3 
37.1 
49.1 
49.1 

16.9 


Appearance  of  fracture. 


Silky  and  fine  granular. 

Silky. 

Silky  and  granular. 

Granular,  dull  spot. 

Silky  serrated. 

Silky. 
Do.    , 

Silky  serrated. 

Silky. 

Silky,  trace  of  granu- 
lation. 

Granular,  60  per  cent; 
silky  serrated,  40  per 
cent. 


■  m  i-«  '  1^ 


J 
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Tube  No.  4. 

No.  4508. 

Marks,  ^%^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. ' 

Gauged  length,  3^^ 


Applied  loeds. 

Elongation 
perlncli. 

Saccesaive 

ek>nffation 

perlnoh. 

Permanent 
aet. 

• 

SacceaaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  square 
inon. 

Pounds. 
1,000 

.  6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
86,520 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

21.630 

Ineh. 
0. 
*     .000067 
.000300 
.000633 
.001000 
.001133 
.001400 
^001433 
.001467 
.001533 
.001600 
.001667 
.001833 
.007333 
.008400 
.006000 
.000667 

Ineh. 
0. 

.000067 
.000233 
.000383 
.000367 
.000133 
.000267 
.000083 
.000084 
.000066 
.000067 
.006067 
.000106 
.006500 
.001067 
.000600 
.000667 

litch. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit     . 
Tensile  strength. 

0. 

0. 

■ 

0. 

1 

General  summary. 

Tefeaile atrengtb  per  aqaare  inch  of  orieinAl  section pounds..    86,520 

Slaatio  limit  per  square  inch  of  original  section , do. . .    46, 000 

Skmgation  per  incn  after  rupture inch . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit « do. . .  .  001667 

Bediiction  in  diameter  at  point  of  rupture j do . . .        .  134 

Bednction  in  area  after  rupture,  per  cent  of  original  section 41. 0 

Position  of  rupture 1".85  from  neck 

Character  of  brolien  surface Silky,  serrated 

~~  u  of  inch  sections ".15,  ".34*.  ".18 
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6-lNCH  B.   L.   STEEL   SIEGE  RIFLES. 


Tube  No.  7. 
Ko.  4401. 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch* 

Oaugcd  lengthy  3''. 


Applied  hMdB. 

Bloneati4»i 
per  Tnch. 

SucceiMive 

elongation 

per  Inch. 

Pemmoeiit 
Bet. 

SncceBsive 

Remarks. 

Total. 

Per  square 
inch. 

I)ennaneni 
set. 

Poundt* 

250 

1,250 

2,600 

5.000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

22,780 

Pound94 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
91,>120 

FnA. 
0. 

.000100 
.000800 
.000667 
.001067 
.001267 
.001500 
.001600 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001900 
.002067 
.002667 
.004333 
.007167 
.008333 

0. 

.000100 
.000200 
.000367 
.000400 
.000200 
.000233 
.000100 

0. 
.000033 
.000034 
.000066 
.000034 
.000033 
.000100 
.000167 
.000600 
.001666 
.002834 
.001166 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elaatic  limit. 
Tensile  Btrength. 



u. 

0,. 

•  r    •• 



• 

^••••■-••««« 

, 

' ' ' 

r 

I 


General  aummary. 


Tenaile  strength  per  aqnare  inch  of  original  Beciibo , ..pounds.. 

EhiBticlimitperBanare  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Kednction  in  d  iameter  at  point  of  rupture do... 

Seduction  in  area  after  rupture,  per  cent  of  original  section 

PoAition  of  rupture ".80  firom  the  neck 

Character  of  broken  surface granular,  70  per  cent;  silky  serrated,  30  percent 

Elongation  of  inch  sectiona ".29,*  ".16^  ".11 


91,120 

49,000 

«1067 

.001900 

.004 

ao.6 


6-INCH   B.  L.  STEEL   SIEGE   RIFLES. 
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Tube  No.  10. 

No.  4551. 

Marks,  «^j2 

Diameter,  ".604. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SuooesuSve 

elongation 

per  Inch. 

Permanent 
set. 

Sacceesive 

permanent . 

set. 

Bemarka. 

Total. 

Per  ranare 
incn. 

Pound§. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500  ' 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,260 

22,470 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
80,880 

0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001833 
.001400 
.001433 
.001467 
.001533 
:  001600 
.001667 
.001700 
.002167 
.003867 
.004333 
.005500 
.006333 

Tneh. 
0. 
.000100 

Tneh. 
0. 
0. 

Intk. 
0. 

Initial  load. 

• 

Blaatic  limit. 
Tensile  strengtli. 

.000233 

» 

.000634 
.  000833 

.000167 
.000166 

0. 

.000067 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000467 
.001200 
.000066 
.001167 
.000833 

a 

General  tuminary. 

Tensile  stmngth  per  square  inch  of  original  section ponnds . .    89, 880 

£]asUc  limit  per  sonare  inch  of  original  section do. . .    48, 000 

Xlongation  per  incn  after  niptnre -. inch. .      .  1133 

EkmgKtion  per  inch  under  strain  at  elastic  limit do...  .001700 

Badnotlon  in  diameter  at  point  of  rapture do. . .        .  034 

Reduetian  in  area  after  rupture,  per  cent  of  original  section 11. 6 

PoaitioD  of  rupture "1.35  from  neck. 

eiutfacter  of  broken  surfaas: granular;  dull  serrated  spot  at  circumterenoe 

Ekmcution  of  inch  sections ".06,  ".13*.  ".13 
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5-INOH    B.   L.   STEEL   SIEGE   RIFLES. 


Jacket  No.  3. 

No.  4409. 
Marks,  ^^.Jj 

Diameter,  ".564, 

Sectional  area,  .25  square  inch.' 

Gauged  length,  3". 


Applied  loodB. 

Elonniiou 
per  inch. 

— 1 

SuooesaivA 

elonKAtion 

per  inch. 

Permanent 
set. 

SiicceMive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poutidt. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

22,890 

Pounds. 
1,000  . 

Srooo 

10,000 
20,000 
30,000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,560 

Inch. 
0. 
.OOQIOO 
.000333 
.000733 
.001067 
.001500 
.001700 
.001700 
.001733 
.001767 
.001800 
.001933 
.009333 
.009900 
.010600- 
.011667v 

Inch. 

0. 

.000100 
.  0(Kn233 
.000100 
.000334 
.000433 
.000200 

0. 
.000033 
.OOOo:m 

.00(XKI3 

.  0001 :» 

.007400 

Inch, 
0. 
0. 

In9h. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

1 

0. 
.000033 

.000033 

ka...    •••..•> 

.  000567 
.000700 
.001067 

Geueral  »ummary. 

Ten8&lo  iitrougth  per  square  inch  of  original  section ^  .iwmids. .    91, 560 

Elastic  limit  per  HOiiare  inch  of  originaf  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch. .      . 22U0 

Elongation  per  inch  under  s^tiin  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.  !l 

Position  of  rupture 1".8  from  the  neck 

Character  of  broken  surface silky,  30  per  cent  being  interspersed  with  fine  granular  metal 

Etongation  of  inch  sections ".14,  ".37*,  ".15 


5-INCH   B.    L.    STEEL   SIEGE   RIFLES. 
JA.CKET  No.  7. 
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No.  4652. 

Marks,  ^^^^ 

Diameter,  ".6C4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  kndB. 

Elongatioii 
per  inch. 

Snceessive 

filonfatlon 

per  inch. 

Pennanoiit 

set 

Saocesnive 
permanent 

set. 

Remarka. 

Totol. 

PerBquAre 
inch. 

P9UtUI». 

250 

1.250 

2,500 

5,000 

7.500 

10,OIN) 

11.500 

11.750 

12,000 

12.2S0 

12,500 

12,750 

22.640 

PotiHdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
90,560 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.001900 
.003167 
.003900 
.005000 
.005600 

Inch. 
0. 
.000100 
.000200 
.000167 
.000333 
.000367 
.000300 
.0002:« 
.O014<$7 
.000733 
.001100 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Eiaatio  limit. 
Tennile  strength. 

0. 
.000067 

.000067 

1 

!.. 

1 

General  ttummary. 


TUiailo  atrenirth  pei  square  inch  of  original  nection ponnda . 

Klaatic  limit  per  aouare  inch  of  originu  section do. . 

Elongation  per  inen  -after  mpturo inch. 

lilongation  per  inch  under  strain  at  elastic  limit do. . 

Bednction  In  diameter  at  point  of  rupture do. . 

liednetion  in  area  alter  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1".6  Arom  neck 

Character  of  broken  surface silky 

IQongation  of  inch  sections ".10,  ".82*,  ".10 


90,560 

46,000 

.1733 

.001067 

.144 
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5-mCH   B.   L    STEEL  SIEGE   RIFLES. 


5  nrCH  B.  L.  STEEL  SIEOE  RXTLES. 
Specific  Geavity  and  Habdness  op  Jacket  No.  4  and  Tube  No.7, 

[No  tension  tests  of  these  speoimens.J 


Num- 
ber of 
rifle. 

Marks. 

Specific 
gravity. 

Hardness. 

7 

4 

5  R,  T  B  R,  M 
5B4*'    BR4M 

7.8586 
7.8582 

• 

16.48 
18.98 

TABULATION  OF  SPECIMENS  FROM  SINCE  B,  L,  STEEL  SIEGE  RIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  ftactore. 

4508 
4401 

4551 
4409 
4552 

TubeNb.4.... 
Tube  No.  7 

Middle.. 
..  .do  • . . . 

Pounds. 
46,000 
49,000 

48,000 
50,000 
46,000 

Pound*. 
86,520 
91,120 

89,880 
91,560 
90,560 

Peret, 
22.3 
18.7 

11.3 
22.0 
17.3 

Per  et. 
41.9 
30.6 

11.6 
41.9 
44.6 

Silky  serrated. 
Grannlar,  70  per  cent; 

silky  serrated,  30  per 

cent. 
Granular,  dull  spot. 
Silky  and  fine  granular. 
Silky. 

Tube  No.  10... 
Jacket  No.  3  . . 
Jacket  No.  7 . . 

. .  .do 

...do 

— do  .... 

T-INCH  B.  L  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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20  3.2-INCH    B.    L.    RIFLE  (dRIGGS-SCHROEDER). 

a^IHOH  B.  L.  BIFLE  (DEIOG8-8CHSOEDEE). 

SFSCUUSN  JETBOM  STEEL  TUBE. 

No.  4317. 

Marks,  ''^^X 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonzatloD 
porluch. 

SucceMive 

elonfration 

per  inch. 

Permanent 

set. 

Snccemive 

pemmneni 

set. 

Remarks. 

Total. 

Fer  Hqiiare 
IdcJi. 

Pounds. 

200 

1,00Q 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9.000 

9/200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

17,580 

Pounds. 
1,000 
5,000 
10,006 
20,000 
30,000 
35,000 
40,000 
.  42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
87,900 

Ineh, 
0. 

.000100 
'     .000300 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001900 
.003250 
.009000 
.009700 
.010100 
.011250 

Inch. 

0. 

.000100 
.000200 
.000300 
.00(KM)0 
.000200 
.000250 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000300 
.  001350 
.005750 
.000700 
.000400 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 





1 

1      

*0, 

0. 

'  .  ..       1      . 

# 

Elastic  limit 

i 

1 
:. 1 

1 
1 

.            1 

.......... .,!.........¥.. 

* 

TousUe  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  ])er  sauare  inch  of  original  section do. 

Elongation  per  incn  after  ruptni  e inch 

Elongation  per  inch  under  strain  at  elastic  limit « do. 

Reduction  in  diameter  at  point  of  ruptnnp do. 

Reduction  in  area  after  rupture,  per  cont  uf  uri;;iiial  set'titin 

Position  of  rupture • at  middle  of  st€>m 

Ch aracter  of  broken  surface : silky 

Elongation  of  inch  sectiona ".27*,  ".21* 


87,900 

47,600 

.2400 

.001600 

.125 

43.3 


.*   .    .1.  w.  .    » 


5-INCH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


■  ^     ■  Wll^ 
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5-INCH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  PROM  TUBES  AND  JACKEfTS. 


■  ■  I  --     M 
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6-lNCH   B.    L.   STEEL   BIEQE   RIFLES. 


Tdbe  No.  7. 
No.  4401. 


•  Marks,  ji?;^ 
Diameter,  ^'.664. 
Sectional  area,  .25  square  incli. 
Gauged  lengthy  3^'. 


Applied  loftds. 

Eloneation 
per  Tncb. 

Succesaive 

Permanent 

set. 

Snccesaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

el<Hicatioii 
per  Inch. 

• 

250 

1,250 

2.600 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

1L750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

22,780 

1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
91,120 

Tfuk. 
0. 

.000100 
.06OSOO 
.000667 
.001007 
.001267 
.001500 
.001600 
.001600 
.001633 
.001667 
.001733 
.  001767 
.001800 
.001900 
.002067 
.002667 
.004383 
.007167 
.008333 

Tnek. 
0. 

.000100 
.000200 
.000367 
.000400 
.000200 
.000233 
.000100 
0. 
.000033 
.000034 
.000066 
.000034 
.000033 
.000100 
.000167 
.000600    • 
.001666 
.002834 
.001166 

Inch, 
0. 

0. 

Ineh. 
0. 

Initial  load. 

• 

Elaatic  limit. 
Tensile  strength. 

0. 

0,. 

*"*'       *  ' 

- 

^•...•. 

General  summary, 

Tenaile  strength  per  sqnare  inch  of  original  section pounds..    91, 120 

EXastic  limit  per  sauare  inch  of  original  section do. . .    49, 000 

Elongation  per  Inch  afber  rupture ...  ^ < inch . .      « 1807 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Eeduction  In  diameter  at  point  of  rupture do ...       .  004 

Beduction  in  area  after  rupture,  per  cent  of  original  aection 30. 6 

Position  of  rupture ".80  from  the  neck 

Character  of  broken  surface granular,  70  per  cent;  silky  serrated,  30  per  oent 

Elongation  of  inch  secliana "M,*  ".16,  ".11 


6-INCH   B.  L.  STEEL   SIEGE   RIFLES. 


25 


Tube  No.  10. 

No.  4551. 

Marks,  |^^5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inoh. 

Gauged  length,  3''. 


Applied  loads. 

EloQffation 
permch. 

Saooesaive 

elonsation 

per  Inch. 

PormaneDt 
•et. 

Sacceasive 

permanent 

set. 

Bemarks. 

Total. 

Perfloaare 
incn. 

1 

!  Po%tnd9. 

»0 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,360 

22.470 

PountU. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
63,000 
88,880 

0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001833 
.001400 
.001433 
.001467 
,001533 
{  001600 
.001667 
.001700 
.002167 
.003867 
.004338 
.005500 
.006333 

Inch. 
0. 

.000100 
.000233 
.000634 
.000333 
.000167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elaaticlimlt. 
Tensile  strength. 

• 

0. 

.000166 

.000067 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000467 
.001200 
.000066 
.001167 
.000833 

0. 

Qmeral  tufnmary. 

Tenaile  strength  per  sqnare  inch  of  original  section < pounds . .    89, 880 

£lai»tlc  limit  per  souare  inch  of  original  section do. . .    48, 000 

Elongal>ion  per  iDCii  after  nipUire ^ inch . .      .  1133 

Bknigaiion  per  Inch  under  strain  at  elastic  limit do . . .  .  001700 

Bedaction  in  diameter  at  point  of  ruptnre do. . .       .034 

Kednetion  in  area  after  mptore,  per  cent  of  original  section 11. 6 

Position  of  rupture "1.35  from  neck. 

t^luuraeter  of  broken  surfaee .\ granular;  duU  serrated  spot  at  circumterenoe 

TOongation  of  inch  sectiona • ''.06,  ".13*,  ".13 


i 


fi-INCH  B.   L.  STEEL  SIEQE  KIFLEa 

Tube  No.  7. 


-  Marks,  j?;S 
Diameter,  ^'.664. 
Sectional  area,  .2S  sqnaro  inch. 
Gauged  leogtli,  3". 


ApplMh>^>. 

Succewlve 

Ht. 

RourlL^ 

ToUI. 

'S~ 

iSKr 

•»r 

Pound,. 

i.wa 

S.O(K) 
10,000 
10,000 

n.oDO 
ssioou 
w.ooo 
«s,ooo 
t»,m 

M,IWO 

as; 

w.ooo 

IS 
Is 

H.iHia 
M.aa) 

■ffiffi 

.oooeer 

.1»10«7 

iooioa 
:ooiJS3 
'.mm 

.OOIIWI) 

'.ooim 

.007107 

ioooioo 

iMk. 

JoM. 

iDllilltlMd. 

«oa 

750 

uo 

7S(I 
KM 

sw 
ow 

2G0 

KM 

.OOOSffT 

.001I200 

.oooioa 
.oooino 

iooura* 
.oooo« 

:oooo»3 

.000100 

!ooo«oo 
.001006 

.WtS34 

0. 

0., 

■ 

TauUe  strnigtb  p«r  tqaitra  inch  oT  oriflaB 
Elaaiic  limit  per  H nan  Incliaf  ortKiniUtM 

BJoDfatloo  p«r  lnc&  aitar  niptiirA 

KloDgKtioa  par  Inoh  under  >t 


FanittoB  at  rn, _ 

Chanoler  oT  bnlun  ■nrhcs  . . 
Boofitian  of  inek  ■ooaoDO  ... 


.  ..gnonliir,  70  par  cent;  tiUty 


(onMod,  3D  B^  oeni 


5-INCH   B.    L.    STEEL   SIEGE   RIFLES. 
JA.CKET  No.  7. 
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No.  4552. 

Marks,  ^^^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elongatloji 
per  meh. 

Sucoeaaive 

eloiigAiioii 

perlnoh. 

Permanent 
set 

Saccesslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 

5,000 
7.500 
10,000 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
22,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,OQ9 
51,000 
90,560 

0. 

.000100 
.00(1300 
.000667 
.001000 
.001307 
.001667 
.001900 
.003167 
.003900 
.005000 
.005000 

Inch. 
0. 

.000100 
.000200 
.000167 
.000333 
.000367 
.000300 
.000233 
.0014d7 
.000733 
.001100 
.000600 

Ineh. 
0, 
0. 

Ineh. 
0. 

IniUal  load. 
Elastie  limit. 
Tensile  streniJlJ]. 

0. 
.000067 

.000067 

1 

, 

1 

General  nummary. 


Tsnsilo  etrenptli  pei  square  inch  of  original  section pounds . 

Elastic  limit  per  so uare  inch  of  original  section do . . 

Songation  per  Incn -after  rupture inch. 

Klougation  per  inch  under  strain  at  elastic  limit do. . 

Beduction  in  diameter  at  point  of  rupture do. . 

Bednction  in  area  alter  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1 "  .6  from  neck 

Chaiacter  of  broken  surface 1. silky 

Xlongalion  of  inch  sections ".10,  ".82*.  'UO 


90,560 

46,000 

.1733 

.001067 

.144 


28 


6-mCH   B.   L    STEEL   SIEGE   RIFLES. 


6  nrCH  B.  L.  STEEL  8IE0E  EIFLE8. 

« 

Specific  Geav^ity  and  Hardness  op  Jacket  No.  4  and  Tube  No.7. 

[No  tenaion  testa  of  these  specimeais.J 


Num- 
ber of 
rifle. 

Marks. 

Specific 
gravity. 

Hardness. 

7 

4 

5  K,  T  B  R,  M 
5R«J    »R4K 

7.8536 
7.8582 

• 

16.48 
18.98 

TABULATION  OF  SPECIMENS  FROM  5-INCH  B.  L.  STEEL  SIEGE  BIFLES. 

[Stems  3  incbes  loug,  .564  inch  diameter.] 


No.  of 
test. 


4508 
4401 


4551 
4409 
4552 


Position  in  gan. 


TubeNh.4. 
Tube  No.  7. 


Tube  No.  10. 
Jsclcet  No.  3 
Jacket  No.  7 


Location 
of  speci- 
mens. 


Middle. 
. .  .do  . . . 


.do 
.do 
.do 


Ebistic 

limit  per 

square 

inch. 


Poimds. 
46,000 
40,000 


48,000 
50,000 
46,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
86,520 
01,120 


89,880 
91,560 
90,560 


Elonga- 
tion. 


Peret. 
22.3 
18.7 


11.3 
22.0 
17.3 


Con- 
traction' AppEearance  of  Aractare. 
of  area. 


Per  et. 
41.9 
30.6 


11.6 
41.9 
44.6 


Silky  aerrate<l. 
Granular.  70  per  cent; 

silky  serrated,  30  per 

cent. 
Granular,  dull  spot. 
Silky  and  fine  granular. 
Silky. 


T-INCH  B.  L.  STEEL  SIEGE  HOWITZEES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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T-INCH  B.  L.  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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7-INCH   B.  L,  SIEGE   HOWITZERS. 


33 


Tube  No.  9. 
liro.460& 


Marks,  l^^\ 

Diameter,  ''.561. 

Sectional  area,  .25  square  inch.  * 

Ckuiged  length,  3^^ 


AppUedlead^    '1 

permoh. 

Siieo6Mlvii< 

eloiinttoii 

permoh. 

Pemument 
soft. 

Saeoeedre 

pemument 

•el. 

"Bemarhs. 

TotaL 

PerBqnaire 
imui. 

250 

1,260 

9^800 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

ILOOO 

U,250 

11,500 

18,750 

12,000 

12.960 

13.508 

ai,«90 

Povndt. 

1,000 

5,000 

10,000 

90,000 

85,000 
40,000 
4^000 
48,000 
44*000 
48.000 
48,000 
47,000 
48,000 
48,000 
80,000 
86»480 

Ineh, 
0. 

.000100 
.000300 
.080638 
.000087 
.001133 
.001333 
.001400 
.001433 
.001500 
.001607 
.001700 
.001900 
.002300 
.002007 
.004287 

0. 

.000100 
.000900 
.000338 

.000384 
.000108 
.000900 
.000007 
.000033 
.000007 
.000007 
.000133 
.000200 
.    .000400 
.000687 
.001300 

Inch, 
0. 
0. 

0. 

InltlAlload. 

• 

ElaeMo  limit. 

■ 

Tenaile  streiigth. 

0. 

.000033 

.000038 

■ 

* 

• 

Ge9teral  summary, 

TcBsIle  strength  per  aqvaireliioh  of  orifflDiil  section ponnds..    88,480 

BtastlolimKper Boasrelnohoforiginarseotioii '. do...    45,000 

Xhrngatian  per  incD  after  rapture inch..      .2030 

Xbmgatioii per hioh wider stndn At elaetio limit do...  .001507 

Bedaotionudiameter  at  poiot  of  rapture do...       .144 

Bednotlaii  tn  area  affeerraptnie,  per  cent  of  original  section «,       44.8 

Foatticn  of  raptare .' 1"  from  neck 

of  broken  sorfMse Bilky 

of  inoh  seetionB "  J2, 'UO,  " J)0* 

H.  Ex.  161 3 
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7-INCH  B.  li.  SIEGE  HOWITZERS. 


jAOiCBX  "So.  1« 

Ko.4433. 


Marks,  '^i^{ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3".  ^ 


Applied  loads. 

Elon^tion 
per  inch. 

SncceBsive 

elongAtion 

par  inch. 

PonDanent 
aet. 

Sncceaaive 

permanent 

set. 

• 

Total, 

Peraquare 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

22,  IM 

Pounds, 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 

•  47,000 
48,000 
88,760 

Inch. 
0. 

.000133 
.000433 
.000800 
.001100 
.001267 
.001467 
.001500 
.001567 
.002533 
.004167 
.006338 
.00'/833 
.009000 

Inch. 
0. 

.000133 
.000300 
.000367 
.000300 
.000167 
.000200 
.000033 
.000067 
.000966 
.001634 
.002166 
.001500 
.001167 

Ifieh, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit 
Tonaile  strength. 

0. 

0. 

-••"-••••-•• 

i 

f 

1 

..*.•.••--.•• 

General  summary^ 


Tensile  strength  per  square  inch  of  original  section ponnds. 

Elastia limit  per  square  inch  of  originaTsection do.. 

Elongation  per  inc  n  after  mptn  re inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Keduction  in  diameter  at  point  of  rupture do.. 

Beduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1 "  from  the  neck 

Character  of  broken  surface * ailky 

Elongation  of  inch  sections ^.  -.".09,".17,".43* 


88,700 

43.000 

.2300 

.001507 

.184 

54.0 


/ 


7-INOH  B.  L.   SIEGE   HOWITZEBS. 
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Marks,  ]^\j 
Diameter,  ''.564. 


No.  4110. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUadlMd*. 

pcrmoh. 

• 

SaooesBiTe 
elongation 
p«rmch. 

Pennaoent 
•et. 

SaoceB8iv« 

permanent 

Bet. 

BemarkB. 

Total. 

Peramuw 

Poitnd*. 

250 

1.250 

2,500 

5,000 

7,500. 

10.000 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

18.000 

18,250 

18,500 

13.760 

24,110 

FwmdM, 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
64,000 
65,000 
06,440 

Inch. 
0. 

.000133 
.000833 
.000067 
.001000 
.001333 
.001600 
.001638 
.001667 
.001700 
.001707 
.001933 
.002133 
.002400 
.003200 
.003033 

Ol 

.000133 
.000200 
.000884 
.000B33 
.000333 
.000267 
.000033 
.000034 
.000033 
.000067 
.000166 
.000200 
.000267 
.000800 
.000733 

0. 
Ok 

Ineh. 
0. 

Initial  load. 

ElaaUo  limit. 
Tensile  Btrength. 

0. 

.000033 

.000083 

• 

General  eu/mmarif, 

Tenaile  atren^th  per  square  inch  of  orisinal  section .ponnds..    96,440 

laasiio  limit  per  BQUJM  inch  of  original  section do —    50,000 

raongatiom  per  inon  after  rapture inch..      .2067 

Bkingatkm  per  inch  under  strain  at  elastio  limit do...  .001767 

BednetioiL In  diameter  at  point  of  ruptare r do...       .114 

Bednc^on  In  area  after  rapture,  per  cent  of  original  section.. 86.4 

Position  of  rupture 1".23  from  neck 

Cbaraeter  of  broken  aorfSMse granular;  doll  silky  center 

Bkngationof  inch  seetiona ".23*.  ".26%  MS 


7-INCH  B.  L.   SIBi 

JACKET  So.  6, 


Marks,  l^^i 

Diameter,  '".564, 

Sectional  area,  .25  sqaare  incli. 

Ganged  lengtb,  3". 


AppUadloid*. 

^sr 

Peraiuwnt 

SemirkB. 

Tot^ 

^"a™ 

i 

11 

11.  TH 

Is 

20.000 
so.  000 

40,000 
4T,000 

W.00O 

Is 

Ki:oao 

B8,000 

/Mft. 

:ooo2«j 

.Doomo 

.000033 

.001307 

:0016ST 
.0018M 
.001333 

.0027*7 
.004333 
.007000 
.008000 

:  000187 

ioOOSM 

:oooos4 

.00000* 

looo^ 

.OOISM 

f'"*' 

Ino*. 

Initial  load. 

XIuUcUknlL 

TeniileitroflKtb. 

0. 
D. 

GmemJ 

Tenalla  ■trcaKth  per  iqiiare  Inch  ot  atlKiiul  McUon -ponndB 

EImUo limit p«r Bquire Imb  of  od^bulatctfoii do.. 

EloniaUcin  pcrlDcn  after  niptnre Inch 

Blrnigatiini  per  Inch  Dsdcr  atr^n  b(  elAfltio  limit.... do.. 

Bsdoetioii  fn  diameter  it  point  of  rapture do. 

""  '     "  la  after  niptnie,  per  cent  of  OTJgliial  HoUon 


7-IKCH  B.   L.   SIEGE   HOWITZERS. 
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i' 


Jaokbt  No.  8. 

No.  4416. 
Marks,  i^5 

Diameter,  '^564. 
Sectdonal.area,  .25  square  inch. 
Gauged  length,  3^^ 


1. 


AppHed  loada. 

ElonsaiUon 
per  moh. 

SBCCMsive 

ekmntion 

permoh. 

Peznument 
set. 

'Soooewlve 

permaneni 

set. 

Bfimarka. 

TotmL 

moh. 

250 
1.260 
2.500 
6,000 
7,500 
10,000 
11,500 
11,750 
12,000 
12.260 
12,500 
12,750 
13,000- 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,250 

FowidB. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,060 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
68,000 
60,000 
60.000 
01.000 

0. 

.000Q67 
.000267 
.000600 
.000083 
.001267 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001738 
.001767 
.001833 
.001900 
.002067 
.002633 
.008367 
.006267 
.005907 

Inch. 
0. 

.000097 
.000200 
.000833 
.000383 
.000334 
.000200 
.000033 
.000067 
.000033 
.000033 
.000084 
.000038 
.000038 
.000034 
•000066 
.000067 
.000167 
.000566 
.000734 
.001900 
.000700 

Inch, 
0. 
0. 

Ineh. 
0. 

Tnitlalload. 

Elastlo  limit. 
TenBlle  strengtb. 

0. 
0. 

24.910            flO'sflO    1 

-  ,  ■     1 

« 

General  mmmary, 

TentQe streDgfli  per sqnare liich  of  orieiiial  ceotioin poiucU..    09,880 

Klaetic  Umi t  per  ao  nare  inob  of  original  aection do . . .    56, 000 

BongaUon  per  incn  after  rctpinre inch . .     .  1807 

EkngatUtt  per  Inch  ander  strain  at  elastlo  Umit do ....  001900 

Eadnction  in  diameter  at  point  of  rapture do. . .       .  184 

Bednet&on  in  area  after  mptnre,  per  cent  of  original  seotiou 41. 9 

Position  of  raptoie ".  75  from  the  neok 

Ofaancter  of  broken  snrlkoe sUky,90per  oent;  granular,  10  per  cent 

Woflgatian  of  inch  sectUms '^32^'^13,".ll 


T-DTOH  B.    L.    SIEGE   HOWITZEBS. 
JAOKBT  So.  9. 


Mark8,2?;g 

Diameter,  ".G64. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


AppUtdloid*. 

^StsS. 

•ir/.^r 

Pannumt 

Sauik>. 

TotoL 

'-or* 

360 
1,2GI> 

a,  BOO 

iS 

w,«oo 
Sgoo 

13.000 

aim 

its 

1S.2S0 

m 
» 

nooo 

H.OOO 

as 

M,000 

u,oo« 

1 

■^HSffi 

|i 

looiBsa 

!oaiTB7 

iooiBoo 
.ooiRsa 

looaoas 

.002333 

.OOMST 

.ooGooo 

. 0060*7 

0. 

.000097 

-ooosoo 

ioooaer 

.oooou 

.000033 

:S 

.OO0OS3 
.00003* 
.000033 
.000033 
.000087 
.000033 
.00003* 
.OOOOM 
.000300 
.001134 

:S 

.001033 

ZmA. 
0. 

liM. 

T™Ue.WngUi. 

0. 

G«N<raI  mwmary. . 
qan«  tuoh  of  otlfflDml  h 
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7-OrCH  R  L.  STEEL  SIEQE  HOWTtZESS. 

Spkoifio  Gbatitt  and  Hardness  of  Tttbes  and  Jackets. 

[No  tension  tests  of  these  spedmens.] 


Knm- 
berof 
how- 
itxer. 

Marks.' 

Specific 
gravity. 

Hardness. 

1 
3 

7H,T    BR,  M 
7fi,T    BR.M 
7HgT    BB;H 
7H»T    BK,K 
7HiJ    BB.M 
7H|J    BB«M 

7b;j  BB,K 

7H,J    BBiM 

7.8526 
7.8492 
7.8476 
7.8465 
7.8468 
7.8180 
7.8518 
7.8487 

15.83 
17.17 
15.13 
17.62 
18.68 
24.20 
18.48 
18.88 

TABULATION  OF  SPECIMENS  FROM  7-INCH  B.  L.  STEEL  SIEGE  BOW- 

ITZEBS. 

^    [Stems  8  Inches  long,  .504  inch  diameter.] 


Xo.of 

test. 


4504 
4607 
4506 
4413 
4410 

4403 
4415 

4414 


Location 
Position  in  gnn^  of  speci- 
mens. 


TnheNaS... 
Tube  No.  5. . . 
Tube  No.  0. . . 
Jacket  No.  1 . 
do  ..' 


Jacket  No.  0 
Jacket  No.  8 

JacketNo.9 


Inside . . 
..  .do .... 
...do  — 
...do .... 
...do... 


. .  .do . ... 
...do .... 

Ontalde. 


Elastic 

limit  per 

square 

inch. 


Pounds. 
40,000 
46,000 
45,000 
43.000 
50,000 

49.000 
50,000 

60,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
85,840 
81,040 
86,480 
88,760 
96,440 

02,840 
90^880 

101,760 


Elonga^ 
tion. 


Con- 
traction 
of  area. 


Peret. 
21.7 
24.7 
20.8 
23.0 
20.7 

21.7 
1&7 

1S.0 


Peret. 
44.0 
64.0 
44.0 
54.6 
86.4 

48.7 
41v9 

15.0 


Appearance  of  firaetnre. 


SilkT. 

Do. 

Do. 

Do. 
Granular,  dull   silky 

center. 
Silky. 

Silky,  00    per    cent; 
granular,  10  per  cent. 
Granular,  silky  spot. 


1 


8-mCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS, 

AND 

SPECIFIC  GRAVITY  AND  HARDNESS  OP  STEEL  HODPS. 


a 


^«n 
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T-nrCH  B.  L.  STEEL  SIEGE  HOWITZE&S. 
Specific  Gbayity  anb  Habdness  of  Tubes  and  Jaoexts. 

[No  tension  testa  of  theee  epedmena.] 


berof 

how- 

itEer. 

Marke.^ 

Spedflo 
gravity. 

Hardneaa. 

1 
3 
5 
0 
1 
6 
6 
• 

7H,T    BB,  M 
7H,T    BBjM 
7HgT    BBiH 
7^T    BB,K 
iWiJ    BB.M 
7H,J    BB«M 

7b;j   BB,H 

7H,J    BBiH 

7.8526 
7.8492 
7.8476 
7.8465 
7.8468 
7.8486 
7.^18 
7.8487 

15.83 
17.17 
15.13 
17.62 
18.68 
24.26 
18.48 
18.88 

TABULATION  OF  SPECIMENS  FROM  7-INCH  B.  X.  STEEL  SIEGE  BOW- 

ITZER8. 

'^     [Sterna  8  iachea  long,  .564  inob  diameter.] 


No.  of 


I5M 

4507 


4413 

4410 

4408 
4415 

4414 


Location 
Poaition  in  gnn4  of  apeei- 

mena. 


TnbeNa3.. 
Tube  No.  5.. 
TabeXo.9.. 
Jacket  No.  1 
— do  .  V 


Jacket  No.  6 
Jacket  Ko.  8 

Jacket  No.  9 


Inaide.. 
...do .... 

...do 

...do  — 
...do... 


...do .... 
...do .... 

Oataide. 


Elaatio 

limit  per 

aqiiare 

incb. 


Poirndt. 
48.000 
46,000 
45,000 
43,000 
50.000 

49.000 
56,000 

69,000 


Tenaile 
atrength 

per 

square 

incb. 


Pounds. 
86,840 
81,040 
86,480 
88.760 
96,440 

92,840 
98^880 

101,760 


Elonga- 
tion. 


Con- 
traction 
of  area. 


Peret. 
21.7 
24.7 
20.8 
23.0 
20.7 

21.7 
18.7 

12.0 


Perct. 
44.6 
64.6 
44.6 
64.6 
36.4 

49.7 
41v9 

15.0 


Appearance  of  firaetoie. 


Sflky. 

l5o. 

Do. 

Do. 
Grranular,  dull   silky 

center. 
Silky. 

Silky,  90    per    cent; 
granular,  10  per  cent. 
Granular,  silky  spot. 


S-IKCH  8TEEL  B.   L.  SIFLES. 


Marks,  b'^.S 

heugthf  5''. 

Diameter,  1".128. 

Sectional  aret^  1  aqnate  ioch. 

Ganged  length,  3". 


ApplkJU^. 

'SF 

^{r 

FDHiiueiit 

lotaL 

PerlqUBre 

Itenurka. 

IS' 
IE 
S 

to,  000 

SSI 

43,000 

.  M.O0O 
M.OOO 

so.ooo 
ium 

EAOOO 
U.O0D 

mIdoo 

58,000 

gr 

04,000 

sr 

70.000 
106,700 

Pswi4. 

B 

2S,000 

B 

Slow 

IE 
as 
as 
sx 
ss 

oJlooo 

08.000 
70.000 

.oaow7 

:ouooo7 
.oooeas 

:  001338 

!  001*83 

iooasHS 

.003033 

iiKMoaa 

.005007 

!00B3ST 
.010200 

:onaoo 

Inch. 

.O0O0B7 

iouoias 

.OOOlff? 

'.oooaaa 

.000033 

!000033 
.000103 

:ooo3« 

.000500 

!ooiou 
.0011:13 

.ffloiin 
iooiioo 

iooiOM 

7ncA. 

IncX- 

Initial  loud. 

.IU0033 

(.000033 

-000033 

0. 

failed  by  triple  flexure. 


8-INCH  STEEL  B.  L  RIFLIS. 


SPECIMENS  FBOH  TUBES  AND  JACKBTS, 

AND 

SPECIFIC  GRAVITY  AND  HARDNESS  OP  STEEL  HODPS, 


a 
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8-INGH  STEEL   B.   L.   RIFLES. 

Tubs  So.  6. 

« 

No.  905. 


Length,  5''. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Ganged  length,  4/', 


Applied  loads. 

GompTM- 

sionp«r 

inch. 

SnooMsive 

comprae- 

•ionp«r 

inon. 

Pennanent 
•et. 

Siiooenive 

permanent 

aei. 

BenoAika. 

TotaL 

Peraqnaro 
inon. 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

107,800 

PmmdM. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
)  48,000 
49,000 
60,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
107,800 

Ineh, 
0. 

.000075 
.000200 
.000625 
.000475 
.000675 
.000700 
.000850 
.001000 
.001075 
.001125 
.001150 
.001175 
.001200 
.001225 
.001275 
.001600 
.002550 
.003060 
.004250 
.005625 
.006950 
.008375 
.009700 
.010960 
.012600 
.014000 
.015675 
.017425 

0. 

.000075 
.000125 
.000125 
.000150 
.000100 
.000125 
.000150 
.000150 
.000075 
.000050 
.000025 
.000025 
.000025 
.000025 
.000060 
.000225 
.001050 
.000600 
.001200 
.001375 
.001325 
.001425 
.001825 
.001250 
.001560 
.001500 
.001675 
.001760 

Inch. 
0. 

Inch. 

a 

Initial  load. 
ElBstloUmik 

0. 
0. 
.000025 

0. 

.000025 

.001375 

.001350 

.007875 

.006000 

.014675 

.007800 

Failed  by  triple  flexoreb 


1 
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Tube  1$o.  7. 

ITo.  4313. 
Marks,  I «;  5 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applind  loads. 

Blooffation 
permoh. 

SnooeesiTe 

etoDcation 

per  Inoh. 

Fermuienfc 
eet. 

Saooestiye 

pemuuient 

set. 

B^marks. 

ToUl. 

Per  square 
Inca. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

22,020 

P<nmdt, 
1,000 
5,000 
10,000 
20.000 
8Q,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,680 

Inek, 
0. 

.000100 
.000267 
.000600 
.000033 
.001100 
.001300 
.001867 
.001400 
.001433 
^  .001407 
.001533 
.001567 
.001683 
.001700 
.001783 
.009667 
.010600 
.010800 
.011833 
.012600 

Inch, 
0. 

.000100 
.000167 
.000333 
.000333 
.000207 
.000200 
.000067 
.000083 
.000033 
.000034 
.000066 
.000034 
.000066 
.000067 
.000033 
.007034 
.000033 
.000200 
.001033 
.000767 

Inch, 
0. 
0. 

Inek. 
0. 

Initial  load. 

• 

Elastic  limit. 
Teiisile  strenj^h. 

' 

0. 

0. 

"* 

J 

^ 

General  summary. 

Tensile  straogth  per  square  inoh  of  oriffinal  sectioii pounds..    01,680 

KUietic  limit  per  so  itu«  inch  of  orig^inar section do . . .    50, 000 

Blongation per  inoA  after  rapture inch..      .2033 

Blonj^ticm  per  inch  under  strain  at  elastic  limit do...  .001733 

Seduction  in  diameter  at  iKnnt  of  rupture do...       .084 

Keduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

PoeitioBof  ruptnre l".Ofrom  the  neck 

Cbaracter  of  broken  surfsoe '. silky,  40  per  cent;  granular,  60  per  cent 

Blongalioa  of  inob  sections.. «. "J.7,  "Jo%  "M 
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8-INCH   6TEEL   B.   L.  BIFLES. 

ITo.  897. 


Marks,  1 5;^  2 

Length,  6". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inclu 
Gauged  length,  3". 


Applied  loads. 

Compres* 

rion  per 

inch. 

ShoombIts 

oompres- 

aionper 

incn. 

Permanent 

80t. 

Suooesaive 

permanent 

eet. 

Hemarks. 

Total. 

PerMiiare 
incn. 

Pooncb. 

800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
86,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,820 

Pmmds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
96,650 

Ineh. 
0. 

.000067 
.000233 
.000367 
.000533' 
.000700 
.000633 
.000967 
.001133 
.001338 
.001367 
.001400 
.001433 
.007767 
.00814)0 
.008500 
..009000 
.009667 
.010383 
.011000 

Ineh. 
0. 

.000067 
.000166 
.000134 
.000166 
,000167 
.000133 
.000134 
.000166 
.000200 
'     .000034 
.000033 
.000033 
-006334 
.000333 
.000100 
.000500 
.000667 
.000666 
.000667 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 

ElasUcllmit. 
Ultilnaite  atrength. 

• 

0. 

0. 

Failed  by  triple  flexure. 
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2^0.  431i. 

Marks,  ^^^J 

Diameter,  ".564. 

Sectioiial  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elonntign 
per  mob. 

SoflcsessiTe 

elongatioii 

permdi. 

Fennanent 
■et. 

Succeeslve 

jMnmuient 

■et. 

Bemarks. 

Toua. 

FerMoare 
inci). 

Pottn«b. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

18,000 

13,250 

13,600 

13,750 

14,000 

14,850 

81,880 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
87,560 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001483 
.001500 
.001533 
.001567 
.001600 
.001638 
.001667 
.001700 
.001733 
.001800 
.013333 
.014200 
.014833 
.015833 
.016838 

Inch, 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
.000067 
.000038 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000067 
.011533 
.000867 
.000733 
.000000 
.001000 

Inch, 
0. 
0. 

Inch.    .. 
0. 

Initial  load. 

i 

• 

ElasUo  limit. 

1 

1 

TensUe  streDgth. 

1 

0. 

0. 

General  summary. 

Tensile  strength  per  sqnaxe  incb  of  OTiginal  sootion poonds. .    87, 560 

JSlasUo  limit  per  aqoare  inoh  of  original  aecHon .^ do . . .    52, 000 

Slomgation  per  inon  i^ter  rupture inoh. .      .  2233 

Slongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Seduction  in  diameter  at  point  of  rapture ido. . .       .124 

Beanetion  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rup tore l'M5  firom  the  neck 

Charaeterof  broken  surface silky 

Snagatlon  of  inch  sections ".27%  ".34r,  ".16 

HL  Bx.  161 i 


»-INCH  STEEL -B.  L.  BIFLS8. 
Term  So.  6. 


1 


Marks,  e'J-^i 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  incb. 

Glaaged  length,  i". 


Anikaumu. 

Conpn* 

SaOMMiT* 

"^ 

B«urk>. 

TotaL 

"JT" 

P. 

3 
? 

41 

4; 

4; 
11 

li 

s: 

5» 

so 

2 

DOC 
000 

009 

im 
ooo 

two 

Permit. 
l.ow 

S.HW 
10,009 

I&.0OO 

20.  WW 
25,000 

30,  mo 
as.ooo 

40.000 
41.000 

ss 

Is 

iaooo 
61  ooo 

MJOOO 

02.000 

(M,000 

OS,  000 

•8,000 
70,000 
JOT,  800 

0.^ 

.oooaoo 

:«>06TS 

!oooeso 

.ooiooo 

iooiiso 

:00122S 

iooisoo 

!oo42io 
ioooeio 

!009J00 

:oiS800 

;0IT4» 

looous 

.OOOlBS 

loooioo 

!000075 

:oooo-js 
looooss 

.OOOObO 

.000235 

iooosoo 

.001200 

!oouK 

.001425 
.001326 

: 001550 

ft 

IL 

InUUlind. 

ElHtio  limit. 

mUmmW  BtrmgUi. 

ioooois 

• 

OOOOK 

.D0I37S 

O013M 

.ooms 

ooooon 

.014eTS 

OOTJOO 

Failed  b;  tiiple  flexme. 
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No.  S98. 

Marks,  JSm 

Length,  6''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length  3", 


*t 


Applied  loads. 

Compraa* 

•ion  per 

inoD. 

SnoceasiTe 

oompres- 

aionprr 

incn. 

Permanent 
set. 

Saoeessive 

permanent 

set. 

Remacka. 

Total. 

Peraqiiare 
incn. 

PnHMto. 
500 

2,508 
5,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20,000 

Ptnindt. 
1,000 
5,000 
18^000 
15,888 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
80,000 
00,540 

In6h, 
0. 

^000067 
.000233 
.000400 
.000533 
.000700 
.000667 
.001009 
.001187 
.001833 
.001307 
.001433 
.001500 
.^1583 
.001600 
.001867 
.003000 
.003667 
.004233 
.004700 
.005300 
.005800 
.006400 
.007000 
.007667 

Inch, 
0. 

.000067 
.000166 
.000167 
.000138 
.000167 
.000167 
.000132 
.000167 
.000166 
.000034 
.000068 
.000067 
.000038. 
.000087 
.000067 
.001333 
.000667 
.000666 
.000467 
.000600 
.000500 
.000600 
.000600 
.000667 

InOi. 
0. 

Ineh. 
0. 

IniiUl  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
28,000 
28.500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
45,270 

, 

' 

Failed  by  triple  flextore. 
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8-INCH   6TEEL   B.   L.  BIFLES. 


ISTo.  897. 
Marks,  1 5;^  2 

Length,  6", 
Diameter,  1".0092. 
Sectional  axea,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Comprea* 

sion  per 

inch. 

Sncoeaafre 

oompres- 

aionmr 

incn. 

Permanent 

Bvv* 

Suooeaaiye 

permanent 

«et. 

Hemarks. 

Total. 

PerMuaxe 
inoh. 

Pounda. 
800 
4,000 
8,000 
12.000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40.800 
41,600 
42,400 
43,200 
44,000 
77,820 

JP&unds. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
96,650 

Inch. 
0. 

.000067 
.000233 
-.000387 
.000533' 
.000700 
.000833 
.000967 
.001133 
.001333 
.001367 
.001400 
.001433 
.007767 
.008160 
.008500 
..009000 
.009667 
.010333 
.011000 

Inch. 
0. 

.000067 
.000166 
.000134 
.000166 
,000167 
.000133 
.000134 
.000166 
.000200 
*     .000034 
.000033 
.000033 
•006334 
.000333 
.000100 
.000500 
.000667 
.000666 
.000667 

Inek. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElaaUcUmit. 
tntiinaie  atrengiili. 

• 

0. 

............ 

0. 

............ 

............ 

Failed  by  triple  flexure. 
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Tube  BTo.  9. 


y 


Fo.  906.^ 


Marks,  -^^^^ 

Length,  6". 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


■ 

Applied  lM>di. 

Compres- 

Bion  per 

inch. 

SaocesslTO 

oompres- 

Bion  per 

inon. 

Permanent 
aet. 

SnooeBsiTo 

permanent 

set. 

RemarkB. 

Total. 

Per  aquaie 
inclu 

Pmmd%, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 

56.ogo 

58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
105,600 

1,000  V 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54^ 

60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
105,600 

Inch. 
0. 

.000075 
.000175 
. 000275  ' 
.000425 
.000575 
.000725 
.000875 
.001050 
.001100 
« 001125 
.  001175 
.001200 
.001250 
.001325 
.001376 
.002625 
.003875 
.004675 
.005875 
.007250 
.008725 
.  010150 
.011750 
.012750 
.014500 
.016125 
.017750 
.  019175 

0. 

.000075 
.000100 
.000100 
.000150 
.000150 
.000150 
.000150 
. 000175 
.000050 
.000025 
.000050 
.000025 
.000050 
.000075 
.000050 
.001250 
.001250 
.000800 
.001200 
.  00l;J75 
. 001475 
.001425 
.001600 
.001000 
.001750 
.001625 
.001625 
. 001425 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticaimit. 
Ultimate  atrength. 

*"»•""•*•"* 

■ 

0.     . 

» 

.003000 

.oo;tt)oo 

.009550^ 

.006550 

. 016625 

.007075 

Failed  by  triple  flexure.  < 
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8-INCH   STEEL   B.  L.  4tIFL£S. 


TUBB  No.  IL 

^1(0.  4355. 
Marks,  |5;»5. 

Diameter,  ".564* 

Sectional  aresu  Ji5  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
perloob. 

Sacoeaaire 

FenDanent 
aet. 

Sncoeaalve 

permanent 

aet. 

Bcmarlct. 

Total. 

Per  square 
idch. 

eloDeation 
per  inch. 

Pounds. 

250 

1.250 

2,500. 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11«500 

11,750 

12,000 

12,250 

12,500 

.  12,750 

22,270 

Powndt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
80,060 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001333 
.001400 
« 001433 
.001533 
.001600 
.001683 
.004033 
.006767 
.007333 
.008267 
.008033 

Ineh. 
0. 

.000100 
.000200 
.000383 
.0003^ 
.000166 
.000200 
.000067 
.0U0033 
.000100 
.000067 
.000033 
.008300 
.001834 
.000566 
.000034 
.000666 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

•>* 

Klaatic  limit 
Tenaile  atrength. 

0. 

0. 

^  General  summary, 

Tenaile  atrength  per  aqnare  inch  of  original  section r f . .  .ponnda. .    89. 080 

Elastic  limit  per  square  inch  of  original  section do. . .    4«,  (jOO 

Elongation  per  inch  after  rupture inch..      .16ii0 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture .do. . .       •.  074 

Reduction  in  area  after  rupture,  per  cent  of  original  sect  ion 24. 6 

Position  of  rupture ".05  ttom  the  neck. 

Character  of  broken  aurface granular,  dull  serrated  spot  at  the  circumference;  opened  cracka  in 

the  cylindrical  surface  of  stem  in  vicinity  of  rupture. 
Elongation  of  inch  aeetiona ".10,  ".16,  "JZ* 


F 
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No.  4377. 

Marks,  |^;5 

Diameter,  ".505. 

SectioDal  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loftdff. 

Elon^tion 
per  inch. 

SncceasiTe 

eloDgation 

per  inch. 

Permanent 
set. 

Soocessive 

permanent 

set. 

Remarks. 

Total. 

FerMuare 

Pound*. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

21.830 

Potmdf. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
87,720 

IneK 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.  001 3&3 
.001400 
.001433 
.001467 
.001533 
.001600 
.006000 
.008300 
.009000 
.000033 
.010567 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000067 
.004400 
.002300 
.000700 
.000033 
.000684 

Jfi«A. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

«"••"•"•*•*•" 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    87, 720 

JSlastic  limit  per  sanare  inch  of  original  section do. . .    46,  OOO 

Elongation  per  incn  after  ruptnre inch . .      .1 607 

Iftloogation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Reduction  in  diameter  at  point  of  rupture , do...        .  085 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 27 . 6 

Position  of  rupture ^ '. ".4  from  the  neck 

Cliaracteir  of  broken  surface silky,  serrated,  50  per  cent;  granular,  50  per  cent;  opened  a  crack  in 

the  ston  ".6  from,  place  of  rupture. 
SlongationofinehseeUons .'• ".24%  ".14,  ".12 

/ 
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8-INCH   STEEL   B.   L.   RIFLES. 


No.  914. 


Marks,  |^;5 
Len^h,  4".976. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  4'^ 


Appli^  loads. 

ComprM- 

aionper 

Inon. 

SnooeaaWo 

oomprea- 

sionper 

inch. 

Permanent 
set. 

SnooeaaiTe 

pennanent 

aet 

Bomarka. 

Total. 

Per  BO  nare 
ineb. 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
05,180 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
95,180 

Inch, 
0. 

.000050 
.000175 
.000300 
.000425 
.000650 
.000725 
.000925 
.0OU25 
.001175 
.001200 
.001225 
.001275 
.002750 
.007300 
.007925 
.008600 
.009200 
.009925 
.011425 
.013075 
.014500 
.016100 
.018000 

Inch. 
0. 
.000050 

.<«0125 
.000125 
.000125 
.000125 
.000175 
.000200 
.000200 
.000050 
.000025 
.000025 
.000050 
.001475 
.004550 
.000625 
.000675 
.000600 
.000725 
.001500 
.001650 
.001425 
.001600 
.001900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Ultimate  atrength. 

•"•"" 

.000050 

.000050 

.000050 

0. 

t 

f                 * 

.008125 

.008075 

.015825 

.007700 

Failed  by  triple  flexure. 


\ 


8-raCH  STEEL  B.  L.  EIFLE8. 


Marks,  1^; i 

Length,  5'*. 

Diameter,  1".128. 

iSectional  area,  1  Bqaure  inch. 

Oanged  length,  4". 


Applied  lo.d>. 

'^r 

"dr 

Ht. 

8n«c«Mln> 

Bcourki. 

TaUL 

■x-r^ 

rotmf. 
1,000 
G.00O 
10.000 

IS,  (KM 
20,  WW 

3D,U0U 
36,000 

W.000 

u.oou 

13,000 

Sz 

mIooo 

M.OOO 
U.OOU 

w,a» 

W.UIU 

ic.ooa 
u.uuu 

08,1100 
6H.U00 
TO,0U0 
B3.IHI 

1.000 

io!ooa 

.  IS.lHMt 

aoioou 

35.UIJU 
40.000 
41,000 

uloiiu 

44,000 

4(<,0UU 
60.000 

so!  000 
SB,  000 

e»!ooo 
w.ooo 

M,OU0 
K.OIIO 

»iioo 

0. 

.ODOVXI 
.00V2&0 
,000425 

.001300 
.UOERS 

!. 010729 
.OIBMOO 

Intk. 

ioooiso 

:  000175 

:uooi75 

.00*175 
.OOD05U 
.U03KJ& 

!doo(wo 

:ooi4w 

!ooi»o 

.001775 

.ooao76 

:!!e 

.002100 
,ooaa7s 
.wiseu 
.oouso 

0. 

a'"*- 

\ 

0, 

0. 

UlUmateMnDglh. 

Failed  by  triple  flexure. 


»-niCH   8TEEL   B.    L.   RIFLEa. 


Length,  i"S75. 
IHAineter,  1"J29. 
Sectional  ana,  1  square  inch. 
Ganged  length,  4". 


Failed  b^  triple  flexure. 


8-INCH   STEEL   B.   h.  SIFLES. 
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I 


If 0.925. 


Marks,  l\^ 

r^iameter,  l'M28. 
SecUonskl  area,  1  square  inch. 
Oanged  length,  4''. 


Applied  loads. 


X.OOO 
5,000 
10,000 
15,00O 
20,000 
2S,0OO 
30,0OO 
35,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
48,000 
50,000 
52,000 
&4,000 
».00O 
58.000 
00,OUU 
02,000 
04,000 
66,0OO 
«8,00O 
70,000 
fiS,100 


PerniMu^ 
iBcn. 


1.000 

5,000 

10,000 

15.000 

ao,ooo 

25,000 
30,000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
40,000 
48,000 
SO,  000 
52,000 
54.000 
5«,000 
58,000 
00,000 

e2,ooo 

•4,000 
O6.000 
68,000 
70,000 
92,100 


CofDiproB- 

siunper 

inch. 


Inch. 
0. 

.000100 
.000250 
.000425 
.000600 
.000775 
.000050 
.001125 
.001300 
.001350 
.004875 
.006925 
.007425 
.007025 
.008675 
.010425 
.011875 
.018450 
.014850 
.016725 
.018800 
.020150 
.022275 
.024375 
.026750 
.028700 
.031150 


SaiMMMive 

compret- 

siobper 

inoa. 


Ineh, 
0. 

.000100 
.000150 
.000175 
.000175 
.000175 
.000175 
.000175 
.000175 
.000050 
.003525 
.002050 
.000500 
.000500 
.000750 
.001750 
.001450 
.001575 
.001500 
.001775 
.002075 
.001350 
.002125 
.002100 
.002375 
.001060 
.002450 


Pannaaent 
Mi. 


Inch. 


0. 


SnooeMlve 
pemuuient 


Inch. 


0. 


Bemarks. 


Initial  loa4. 


Elastic  limit. 


Ultimate  strength. 


Failed  l>y  triple  flexure. 
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8-INCH   ST£;EL    B^    L.   RIFLES. 


Ko.  4376. 

Marks,  Si^;  5 

IHameter,  *'.5e5. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^^ 


Applied  loads. 

EloDffation 
permch. 

Saoceaaive 

elongation 

per  Inch. 

Permanent 
aet. 

Sartceaaive 
aet. 

Remarka. 

TotaL 

Peraqoan 
Inon. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10, 7M) 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,500 

12.750 

18,000 

18,250 

22,040 

Poundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
>2,000 
^,000 
44,000 
46,000 
40,000 
47,000 
>      48,000 
40,000 
60,000 
51,000 
52,000 
58,000 
90,560 

Ineh. 
0. 

.000100 
.000300 
.000638 
.000933 
.001067 
.001300 
.001367 
.001400 
.001438 
.001500 
.001567 
.001600 
.001638 
.008333 
.005383 
.006667 
.007683 
.008867 

Ineh. 
0 

.000100 
.000200 
.000033 
.000300 
.000134 
.000233 
.000067 
.000038 
.000033 
.000067 
.000067 
.000038 
.000033 
.001700 
.002000 
.001334 
.000966 
.000784 

Indi. 
0. 
0. 

Indi. 
0. 

Tnitfalload. 

Elaatio  Umit. 
Tenaile  atrength. 

0. 

0. 

1 

1 

1 

Chneral  aumtnary. 

Tensile  atrength  per  square  inch  of  original  section pounds . .  00, 500 

Elastic  Umit  per  square  inch  of  originaTsection do . . .  4e,  000 

Elongation  per  inch  atter  rupture inch. .  0.  noo 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  001488 

Seduction  in  diameter  at  point  of  ruptore do. . .      .  075 

Bednction  in  area  after  rupture,  per  cent  of  original  section 24. 0 

Poaition  of  rupture  . . .'. 1 ".  5  from  the  neek 

Ghamcter  of  broken  surface silky,  oblique,  50  per  cent;  granular,  50  per  cent 

EUmgationof  inch  seotiona ^ ^ ".U,  "J26\  "OS 


8-IKCH   STEEL   B.   L.   RIFLES. 
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No.  4376. 

Marks,  J^^jJi^S 

Diameter,  '^'.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S'\ 


AppUed  loads. 

Elongation 
per  inch. 

Snoceasiye 

elongation 

per  inch. 

Permanent 
set 

Successiye 

permanent 

set 

• 
Bemarka. 

Tot^ 

Peraqaare 
inch. 

Found$. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

21,590 

PottfuU. 
1,000 
5,000  , 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
86,360 

flnOL 

0. 

.000133 
.000300 
.000633 
.000967 
.001167 
.001300 
.001367 
.001433 
.001500 
.001533 
.001567 
.001638 
.009667 
.010667 
.011333 
.012000 
.013000 

Ineh. 
0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.008034 
.000900 
.000766 
.000667 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

£la8tio  limit. 

• 

TeAsile  strength. 

0. 

0. 

! 

m-mwmmmmm*    •■• 

-   General  summary, 

Tenaile  strength  per  aqnaxe  inch  of  original  section pounds . .   jB6, 360 

Klastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Songation  per  inch  after  rupture ^ inch . .      .  2067 

ISlongation  per  inch  under  strain  at  elastic  limit do. . .  .  001683 

Badnction  in  diameter  at  point  of  rupture do . . .       .104 

Beduction  in  area  after  rupture,  per  cent,  of  original  section 33.5 

P«Mition  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky  obUque 

ElongaOon  of  inch  sectians "JA,  '^20,  'V28* 
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8-mCH   STEEL  B.  L.  RIFLES. 


Tube  No.  12. 


T 


No.  915. 

Marks,  |^,>£ 

Length,  5'*.009. 

Diameter,  1".103.    . 

Sectional  area,  .955  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Saooessive 
compres- 
sion per 
incn. 

Permanent 
set 

Sncoessi've 

permanent 

set. 

Bemarks. 

Total. 

Persanare 
iBoh. 

Poufuli. 
790 
3,950 
7,900 
11,850 
15,800 
19,750 
28,700 
27,660 
31,600 
32,390 
88,180 
33,970 
34,760 
35,550 
36,340 
37,130 
87,920 
38.710 
39,500 
40,290 
41.080 
41.870 
42,660 
43,450 
44,240 
45.030 
45,820 
46,610 
47,400 
48,980 
50.560 
52, 140 
63,720 
55,300 
90,460 

Pound$. 
830 
4,140 
8,270 
12,410 
16,540 
20,680 
24,820 
^,960 
33,088 
33.920 
34,740 
35,570 
36,400  . 
37,220 
88,050 
88,880 
30,710 
40,580 
41.360 
42,190 
48.020 
43,840 
44.670 
45.500 
46,380 
47,150 
47,980 
48,810 
49,630  . 
51,290 
52,940 
54,000 
50,250 
57, 910 
94,660 

0. 

.000050 
.000175 
.000275 
.000875 
.000600 
.000750 
.000650 
.001025 
.001050 
.001075 
.001100 
.001125 
.001126 
.001200 
.001225 
.001250 
.001300 
.001325 
.001376 
.001400 
.001450 
.001500 
.001550 
.001625 
.002175 
.004000 
.004625 
.005176 
.006376 
.007425 
.006750 
.009950 
.011300 

Inch. 

0. 

.000050 
.000125 
.OOOIUO 
.000100 
.000225 
.000150 
.000100 
.000175 
.000025 
.000025 
.000025 
.000025 

0. 
.000075 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000550 
.001825 
.000625 
.000550 
.001200 
.001050 
.001825 
.001200 
.001850 

jMh. 

0. 

Inch. 
0. 

Initial  load. 

• 

Elaatio  limit. 

• 

Ultimate  strength. 

.000100 

.000100 

.000075 

-.000025 

1 



'"'.'060075" 

0. 

. 

•"•••• *  »•••• 

.003375 

.003300 

.009000 

.006625 

Failed  by  double  flexure. 


8-INCH   STEEL   fi.   L.    RIFLES. 

Tube  No.  13. 
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Ko.  4361. 

Marks,  |^;5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Eloneatton 
periiioh. 

Saoo«miye 

elonntlon 

per  inch. 

Pernianent 
Bet. 

Saoceseive 

permanent 

■et. 

Beraarks. 

Total. 

^ermnttre 
inch. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

a,  750 

10,000 

10,250 

10,500 

10,750 

11,000 

U,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
94,240 

Jndk. 
0. 

.000133 
.000300 
.000633 
.001000 
.001200 
.001367 
.001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.003633 
.001667 
.001733 
.001033 
.004267 
.005333 
.006000 
.007000 

Inek^ 
0. 

.000133 
.000167 

Inek. 
0.      ^ 
0. 

Ijtch. 
0. 

Initial  load. 
ElaaUo  limit. 

.000333 
.000367 
.000200 

0. 

.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000200 
.002334 
.001066 
.000667 
.001000 

a 

..........i. 

............ 

............ 

k 

Tensile  sinnj^h. 

•«■«#••••••• 

1         ' 

General  summary. 

Tensile  flttengih  per  square  inch  of  original  section pounds..    94^240 

Elastic  limit  per  so  iiare  inch  of  original  section do . . .    49.  OOO 

Elongation  per  ino  n  after  rupture inch . .      .  1 733 

Elongation  per  inch  under  strain  at  elastic  limit : do. . .  .  001733 

Beduotian  in  diameter  at  point  of  rupture 1 do . . .       .104 

Seduction  in  area  after  rupture,  per  cent  of  original  section  .  ^ 33. 5 

Position  of  rapture 1".5  fh>m  the  neck 

Character  of  br6ken  surface granular;  silky  oblique  at  one  side 

HangaOonofSiLchaecUona \12,  ".30*, 'UO 
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8-INCH   STEEL   B.   L.   BIFLES. 


No.  4373. 

Marks,  |?»5 

Diameter,  ''.565. 

SectionsJ  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
permoh. 

SnocesslTe 

elongation 

per  Inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22.590 

Pound$. 
1,000 
5.000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
90,860 

Jn«A. 
0. 

.000100 
.000300 
.000667 
.001033 
.001200 
.001333 
.001400 
.001467 
.001600 
.001538 
.005600 
.006067 
.006833 
.007633 
.008500 

Inch, 
0. 

.000100 
.000200 
.000367 
.000166 
.000167 
.000133 
.000067 
.000067 
.000033 
.000033 
.004067 
.000467 
.000766 
.000800 
.000867 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

P 

• 

0. 

0. 

r 

" 

F.lnstio  limit. 

1 
Tensile  strength. 

1 

! 

^  General  summary. 

Tensile  strongth  per  square  inch  of  original  section .' pounds . .    00, 380 

Elastic  limit  per  square  incb  of  original  section? .do ...    45, 000 

Elongation  per  inch  after  rupture inch. .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit .do. . .  .  001S83 

Beduction  in  diameter  at  point  of  rupture do...        .134 

Beductionin  area  after  rupture,  percent,  of  original  section 41.9 

Position  of  rupture 1"  from  the  neck 

Character  of  broken  surface f silky 

Elongation  of  inch  sections '^29^  ".19,  ".U 


8-INOH   STEEIi  B.   L.   RIFLES. 
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No.  916. 

Marks,  |^;5 

Length,  5". 

Diameter,  I'MOS. 

Sectional  area,  .959  square  inch. 

Ganged  length,  4''. 


Applied  load!. 

ComprM- 

sionper 

incn. 

SacceMiTB 

comprM- 

aionper 

tncn. 

Pemument 

aet 

Socoeealve 

pennanent 

set. 

Bemarks. 

ToteL 

FerMoare 
ineii. 

Poundt. 
050 
4,796 
9,500 
14,386 
10,180 
23,075 
28.770 
33.565 
38,360 
30.319 
40,278 
41«237 
42.196 
43,156 
44,114 
45,073 
46.032 
46,991 
47,950 
49,868 
61.786 
63,704 
65.623 
67.640 
60,458 
61,376 
63,294 
65,212 
67,130 
88.420 

Poundt. 

1.000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
86.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000\ 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
92.200 

Inch. 
0. 

.000100 
.000250 
.000400 
.000550 
.000700 
.000860 
.001000 
.001200 
.001250 
.001300 
.001325 
.001350 
.001750 
.003450 
.004250 
.005000 
.006550 
.006400 
.007750 
.009175 
.010600 
.012000 
.013376 
.014960 
.016500 
.018500 
.020025 
.021725 

Infih. 
0. 

.000100 
.000160 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000025 
.000026 
.000400 
.001700 
.000800 
.000750 
.000550 
.000850 
.001350 
.001425 
.001325 
.001500 
.001375 
.001575 
.001550 
.002000 
.001525 
.001700 

Inch. 
0. 

/ndk. 
0. 

Initialload. 

Elastio  Umit. 

— •  • 

* 

tntimate  strength. 

.000025 

.000025 

0. 

—.000025 

% 

.004500 

.004500 

"*•**•  •-•-•■ 

.011100 

.006600 

•  .••.«...•..< 

.019000 

.007900 

k 

FaUed  by  triple  flexure. 
H.  Ex.  161 5 
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8-inCh  steel  b.  l.  eifles. 


No.  4359. 

Marks,  i^ijj 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Eloontion 
per  mob. 

Socoeasive 

elonntlon 

perlnch. 

Permaoent 
sefl 

Sncceesive 

pennanent 

set. 

Bemarks. 

Total. 

PerBqaare 
inoii. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,500r 

10.750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,260 

12,^ 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

14,750 

15,000 

22,680 

Potrndt! 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
90,760 

Inch, 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.0017^ 
.001800 
.001867 
.001900 
.014000 
.014500 
.015333 
.016833 
.017500 

Inch, 

0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000200 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000067 
.000033 
.  012100 
.000500 
.000833 
.001000 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

/ 

ElasUc  limit. 

Tensile  atrength. 

t 

0. 

0. 

...■ X. 

1 

Chneral  summary. 

Tensile  strength  per  sqaare  inch  of  original  seotion ^ pounds. .     00, 700 

Elastic  limit  per  sanare  inch  of  original  section do. . .     55, 000 

Elongation  per  in  en  after  mptnre inch . .      .  2030 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001908 

Keduction  in  diameter  at  point  of  rupture do. . .        .134 

Kedaction  tn  area  after  rapture,  per  cont  of  original  section 41.9 

Position  of  rapture ".80  from  the  ncok 

Character  of  oroken  surface : -^^^ 

Elongation  of  inch  sections '*dA,*^A&t"JSF 
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Ko.  4360. 

Marks,  i^J^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elcmffation 
permoh. 

SnooeBsiye 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

Bet. 

Kemarka. 

TotaL 

Per  square 
inoti. 

Foundg. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12»750 

19^000 

13,250 

13,500 

13,750 

14,000 

21,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
86,760 

0. 

.000167 
.000333 
.000700 
.001033 
.001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001867 
.014600 
.014967 
.015600 
.016233 
.017233 

Ineh. 
0. 

.000197 
.000160 
.000367 
.000333 
.000200 
.000167 
.000067 
.000033 

!000034 
.000033 
.600033 
.000067 
.000067 
.012733 
.000367 
.000633 
.000633 
.001000 

Inch,  • 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

.000033 

.000033 

.000033 

0. 

General  aummary. 

TenaJle  Btreng:th  per  sqnare  inch  of  original  section ponnda..    86,760 

Elastic  limit  per  sqoare inch  of  original  section do...    51,000 

Elongation  per  incn  after  ruptnre inch. .      .  2233 

Elongation  per  inch  under  su'ain  at  Mastic  limit do. . .  .  001867 

Bedactaon  in  diameter  at  point  of  rupture do. . .        .  134 

Bednotlon  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rnptore 1".4  from  the  neck 

Character  of  broken  aorface silky 

Elongation  of  Inohaections ".13, '^85*,  ".19 


56  8-ih£h  steel  b.  l.  rifles. 

No.  1359. 

Marks,  £^i;2 

Diameter,  ".564. 

-Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


n 


10,000 

o'rao 

;« 

monntioi 


perinoli. 


Tennlle fttren^th  per fiqnmTfl Inab of  orlfflnB] SAOtion .,. ^.---,..poiuid4--    90t7M 

Klostk  limit  per  BQiwre  incli  of  oiigliurasctiaD _ du...    U.IKn 

Klangudon  perlDch  after  rnptnr« --- ^ -.- inch  303B 

EloDgHtlon  per  Inch  ondeietrBln  at  elantlc  llmll da...  .OOIMU 

Kedu<:tlgD  tu  diameter  at  polot  of  nipture _ do...        .  IH 

Keductlon  In  ma  afler  rupturr,  par  emit  of  orlKinal  aecUon «1.  a 

PosltloDorniptan. "MfMmUw  ncok 

ChariuMrer  broken  ■arfnce ■Ukj 

EloDgfttlon of  Inobiactlaiu "M,"d5i,"M' 
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z^J 


I>iameter^  '^564. 
Seetional  area^  .25  square  inch. 
Gwiged  lengthy  3". 


[^    Applied  loads. 

Rloneation 
I>erlncli. 

Snooeuive 
eloDntion 
permch. 

Permanent 
set. 

SacceMive 

permanent 

set. 

Remarka. 

[t^ 

1  For  0qiuu« 
/        izusk. 

I          2SO 
1      1,250 

1             5,000 
f           lO,  OOO 

1        ao,  OOO 

80,000 
35,  OCX» 
40,  OOO 
42,000 
43,000 

44,  OOO 

45,  OOO 
4a,  OOO 
47,  CX>0 
48,000 

49,  OOO 

50,  OOO 
5X,  OOO 
52,000 
63,  <X>0 

54,  CM>0 

55,  OOO 
1           50,  OOO 
1           80,700 

Ineh. 
0. 

.000167 
.000333 
.000700 
.001033 
.001233 
.001400 
.  O01467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001867 
.014600 
.014067 
.015600 
.016233 
.017233 

Ineh. 
0. 

.000197 
.000166 
.000367 
.000333 
.000200 
.000107 
.000067 
.000033 
.000067 
.000036 
.000033 
.000034 
.000033 
.000083 
.000067 
.000067 
.012733 
.000367 
.000633 
.000633 
.001000 

Inch,  ' 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUo  limit. 
Tensile  strength. 

2.500 

5,000 

7,500 

S,750 

10,000 

10,50O 

10.750 

11,000 

11,250 

1    11,500 

" 

.000033 

.0000:33 

.066633 

0. 

I    Il,790 
1    12.000 

I    12,250 

1    12,500 
I    12,750 

1  oHxio 

\   13,250 

\    13,500 

\    32,750 

1   14,000 

\  21,«0 

General  summary. 

T—iU  ■fcwwijHA  p«ar  fKinare  inch  of  ori2;inal  section ponndB..    80,760 

lOutic limit  per  sqoAre  inch  of  original  section do...    51,000 

Skmntion  per  tnetx  jfcfterroptnre.... , inch..      .22.'J3 

noneation  per  inoli  under  strain  at  elasUclimit do...  .001867 

Eednctioii  in  diameter  at  jwint  of  ruptnre do...        .134 

Beductiofn  in  Kre»  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rapture.  -. 1".4  from  the  neclc 

Character  of  "broken  surface silky 

Bongation  of  inotk  aectious ".13,  ".85*.  ".19 
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8-ikch  steel  b.  l.  rifles. 
Tube  No.  15. 


No.  939. 


Marks,  |^*5 

Length,  5'\ 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 

sion  per 

incn. 

Saccessive 

comprea- 

aion  per 

inon. 

Permanent 
set. 

SsicoessiTe 

permanent 

set 

Benuurks. 

Total. 

PerMoare 
incn. 

Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
87,100 

Poun<ff. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
52,000 
64.000 
56,000 
58.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
97,100 

Inch. 
0. 

.000100 
.000225 
.000350 

.ooa'soo 

.000650 
'.000800 
.001000 
.001126 
.001150 
.001175 
.001225 
.001300 
.001425 
.001960 
.003525 
.003950 
.004650 
.005500 
.006225 
.007000 
.008500 
.009950 
.011850 
.0ia325 
.015000 
.010075 
.01»100 
.020625 
.002235 
.024450 

Inch. 
0. 

.000100 
.000125 
.000125 
.000160 
.000150 
.000150 
.000200 
.000125 
.000025 
.000025 
.000050 
.000075 
.000125 
.000526 
.001575 
.000425 
.000700 
.000850 
.000725 
.000775 
.001500 
«001450 
.001900 
.  001475 
.001675 
.001675 
.001725 
.002225 
.001725 
.002100 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elasticllmlt. 
Ultimate  strength. 

0. 

.000050 

.000050 

.002000 

.001950 

.005225 

.003225 

.012775 

.007550 

' 

.021875' 

.009100 

Failed  by  triple  flexure. 
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No,  908. 


Marks,  |^«5 

Length,  6". 

Diameter,  1".128. 

Sectional  area,  1  square  inc^. 

Gauged  length,  4''. 


Applied  loads. 

Compres- 
sion per 
incn. 

Sncoessive 
compres- 
sion per 
inob. 

Permanent 
set. 

Snooessive 

TotaL 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Fomidg, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 

^^ooo 

40,000 
41,000 
42,000 
43,000 
44»000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
08,000 
68,000 
70,000 
106,600 

TvundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
62,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
105,000 

Inch, 
0. 

.000075 
.000225 
.000376 
.000550 
.000700 
.000875 
.001025 
.001200 
.001226 
.001250 
.001300 
.001850 
.001400 
.001450 
.001500 
.001700 
.002025 
.002400 
.003876 
.005300 
.006850 
.008225 
.009675 
.010050 
.012600 
.014050 
.015400 
.017300 

0. 

.000075 
.000150 
.000150 
.000175 
.000150 
.000175 
.000150 
.000175 
.000025 
.000025 
.000050 
.000050 
.000050 
.000060 
.000060 
.000200 
.000325 
.000376 
.001475 
.001426 
.001550 
.001375 
.001450 
.001275 
.001650 
.001550 
.001350 
.001000 

Inch. 
0. 

Inch. 

0. 

luiUal  load. 
Elastic  limit. 

* 

Ultimate  stren^. 

0. 

0. 

.000825 

.000825 

.007426 

.006600 

.014025 

.007200 

Failed  by  triple  flexure. 
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8-IKCH  STEEL  B.   L.   RIFLES. 


Tube  No.  17. 

No.  4408. 

Marks,  |5;'5 

Diameter,  ",664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  ^". 


Applied  loadB. 

Elongation 
peruch. 

SucceMive 

elongation 

per  inch. 

Permanent 
set. 

Sacceeeire 

Hemarka. 

Total. 

Per  Move 
infin. 

permanent 
set. 

Poundt. 

250 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,600 

22,860 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
53,000 
54,000 
91.440 

Inek. 
0. 

.000100 
.000333 
.000667 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.005967 
.000600 
.007433 
.006167 
.000033 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000066 
.000067 
.000033 
.000067 
.000<B3 
.000034 
.000033 
.000033 
.004234 
.000683 
.000833 
.000734 
.000866 

Inch. 
0. 
0. 

Ineh. 
0. 

IniUalload. 

• 

............ 

. 

0. 

• 
Elastic  limit. 

Tensile  strength. 

0. 

QeiMral  wmrnary, 

ToiBile  strength  per  sqnare  inch  of  original  section pounds. .      01, 440 

Elaatio  Umit  per  saoare  inch  of  originafsection do. . .      ^i^ 

Elongation  per  incn  after  ruptnre inch . .        .  2067 

Elongation  per  inoh  nnder  strain  at  elastic  limit do. . .    .  001738 

Bednction  in  diameter  at  point  of  mptare do. . .     *     .  124 

Kednction  in  area  after  mptare,  per  cent  of  original  section 39. 1 

Position  of  rapture 1".15  fh>m  theneek. 

Character  of  broken  surface granular,  60  per  cent ;  silkv,  50  per  cent 

Elongation  of  inoh  sections ".29%  ".22,  "Ol 
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No.  933. 


Marks,  l^^^ 

Lengtli,  6''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4t". 


N. 


Applied  loads. 


Totia. 


Per  Miuure 
incn. 


Poimdf.  i 

1,000 

5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54.000 
55.000 
56.000 
57,000 
66.000 
56,000 
60.000 
61,000 
62,000 
68,000 
64.000 
65,000 
66,000 
67,000 
66,000 
69,000 
70,000 
90,800 


1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
56,000 
59,000 
00,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
99,800 


Compres- 

Hlonper 

incn. 


I — 

Inch, 
}. 

.000075 
.000200 
.000325 
.000600 
.000660 
.000775 
.000925 
.001075 
.001125 
.001175 
.001225 
.001275 
.001325 
.001350 
.001425 
.001450 
.001500 
.002450 
.0Ot250 
.004925 
.005676 
.006360 
.007075 
.007675 
.008260 
.006775 
.009825 
.010550 
.011175 
.011800 
.012660 
.013325 
.014300 
.015000 
.015675 
.016375 
.017360 
.018250 


Saccesflive 

Gompies- 

sion  per 

inch. 


Inch, 
0. 
.000075 
.000125 
.000125 
.000175 
.000150 
.000126 
.000150 
.000150 
.000050 
^000050 
.000050 
.000050 
.000050 
.000025 
.000075 
.000025 
.000050 
.000060 
.001800 
.000675 
.000750 
.000675 
.000725 
.000600 
.000375 
.000525 
.001060 
.000725 
.000625 
.000625 
.000850 
.000675 
.000975 
.000700 
.000675 
.000700 
.000975 
.000900 


Permanent 
aet. 


0. 


Inch. 


.000975 


.005225 


.008400 


.011950 


.015725 


Snoceeaive 

permanent 

aet. 


Inch. 


0. 


Remarks. 


IniUal  load. 


.000975 


./)04250 


.003175 


.003550 


,008775 


Elastic  limit. 


Ultimate  atrength. 


Failed  by  triple  flexure. 


r 
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8-IKCH  STEEL  B.   L.   RIFLE& 


Tube  No.  17. 

No.  4408. 

Marks,  |5;'5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Hloncation 
permch. 

BuoceMive 

elongation 

per  inch. 

Pennanent 
set. 

Snccossive 

Total. 

PerMoare 
incn. 

permanent 
set. 

£eoiarka. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,760 

18,000 

13,250 

13,500 

22,860 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
62,000 
53,000 
54,000 
01,440 

Ineh, 
0. 

.000100 
.000333 
.000667 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.005867 
.006800 
.007433 
.0U6167 
.000033 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000066 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.004234 
.000683 
.000833 
.000734 
.000866 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

. 

............ 

, 

0. 

... 

0. 

- 

A 

Elastic  limit. 

TensQe  strength* 

General  ntmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .      91, 440 

Elastic  limit  per  sq nare  i  nch  of  original  sec tion do . . .      40,  OOO 

Elongation  per  incn  after  ruptnre inch..        .2067 

Elongation  per  inoh  under  strain  at  elasticlimit do...    .001738 

Bednction  in  diameter  at  point  of  mptare do...    *     .124 

Kednction  in  area  after  rupture,  per  cent  of  original  section 30. 1 

Position  of  rupture 1".15  firom  the  neok. 

Character  of  broken  surface granular,  50  per  cent;  silky,  50  per  cent 

Elongation  of  inoh  sections ".28*,  ''.22;  "JJ. 


8-inch  steel  b.  l.  rifles. 
Tube  No.  18. 


Marks,  |^  J 
Lengtii,  5". 
Diameter,  I".l28. 
Sectional  area,  1  square  iDcb. 
Ganged  length,  1", 


AppltodlHd.. 

CompTBe- 

SnaceulTS 

aet. 

Sanurki. 

Total. 

""iX"" 

1.000 

IE 

30,000 
35,000 
40.000 
41,000 
42.000 

«.ooo 

44.000 
4S,000 

SE 

40.000 

S.Z 

M,000 
50,000 

5S.ooa 
00,000 

(M.OOO 

a&ooo 

70  000 
101, 300 

Pimndt. 

1,000 
E,000 

§ 

85,000 

u,ooo 

4*:  000 

li 

IE 

00,000 

IS 

a 
.oooiss 

.000275 
.000476 
.000025 
.000800 
.000075 
,001176 

looiiss 
! 001660 

ioolTTO 

!  003876 
.00&J25 
.000750 

ioOOTOO 

!oi3500 

ioifliss 

.--■ 

.000125 

.000150 
.000200 

.000150 

;oooo7s 
looooas 

.000076 
.000090 

ioooaso 

'001125 

'  001690 
.001250 

!ooa«io 

.OOlMfi 

iMk. 

Ztu*. 

Initisl  load. 

0. 

.000050 

.000090 

KImUc  limit. 

Dlttnula  atrangth. 

sa 
00 

MU 
MO 
000 

. 

1 

Failed  bj  triple  flexure. 


8-inch  steel  b.  l.  rifles. 
Tubs  No.  19. 


Length,  5". 
Diameter,  1".128. 
SectioDal  area,  1  square  inch. 
Ganged  length,  4". 


AppU«dl04d<. 

Mt. 

•at. 

Stmaaka. 

ToUL 

'n.T" 

at  000 
vi'.ooo 
tS.m 

ti,m 
is.m 

IE 

80,000 

M.OOO 
ToioOO 

5,000 
10,000 

20!000 
2S,UIW 
30,000 

a5,uoo 

40,000 
41,000 
42,000 
43,000 
U.lfO 
4fi,000 
48,000 
47,000 
48,  KW 
40.000 
6.J,U00 

Ki.im 

M,U00 

^a.uoo 

M.OOO 

k:!uoo 
sbIooo 

Inch. 

;  000475 
,000600 
,0011750 

:0011S5- 
.00117S 

:oom5 

iouSTTS 

iooaeso 

.007^0 
!  011425 

hiA. 

O0012S 

000150 
000150 

UO0OZ5 
OUUOSO 
000060 
002SM 

mma 

001300 
00130U 

OOIBSS 

0. 

IimA 

IiiKIhI  Ja*d. 

ElBitJo  limit. 
Ultimata  EtraDtth. 

0, 

0. 

-.000100 

-.oooiuo 

•  OOTdM 

.uma 

.oiiaoo 

.007075 



Failed  by  triple  flexure. 


8-INCH   STEEL   B.    L.   RIFLES. 
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Tube  IJo.  20. 

No;  4498. 

Marks,  |^5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


/ 


Applied  loads. 

Elongaiiou 
per  inch. 

Succeesiye 

oloDgation 

per  inch. 

Fennanent 
set. 

SncceasiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqaare 
inon. 

Pounds. 

2S0 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

U.OOO 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

22,790 

Ptfunds, 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
91,160 

Inch, 
0. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002000 
.004267 
.005900 
.006867 
.007500 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000233 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000267 
.002267 
.001533 
.000097 
.000633 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimlt. 
Tensile  atrength. 

.000033 

.000033 

.000033 

0. 

......... .^. 



,          , 

General  summary. 


Tensile  strength  per  aqnare  inch  of  original  section poonds .  ■ 

Xlastic  limit  per  MOJure  inch  of  originifl  section do... 

E]<nigifttlon  per  inoQ  after  rupture. inch.. 

Elongation  per  inch  under  strain  at  dastio  limit : do... 

Bednction  in  diameter  at  point  of  rupture do. . . 

Bednction  in  area  after  rupture,  per  cent  of  original  soction 36.4 

Position  of  rupture 1".15  from  the  neck 

Character  of  broken  surface granular,  60  per  cent;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections ".29*,  ".19,  ".13 


91.100 

48,000 

.2033 

.001733 

.114 
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8-INCH  STEEL  B.   L.   BIFLE3. 


Marks,  £?!•£ 

Length,  5''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


AppUMkodi. 

r!r" 

SncicMHivii 
oomproB- 

•'c.r 

fonDwent 

■et. 

nt. 

Bemirki. 

Total. 

".S" 

t 

30 

41 

4- 

n 

6t 

nd.. 
000 

P(nmrf». 

an.  000 

36,000 

wiooo 
isiooo 

t7,000 
48,000 

w.ooo 

S4!000 

ss.ooo 

«),0(io 

B«,OO0 
WWM 

10-^1200 

.000100 

iooosas 

ioOOOTS 

looms 

ioOMW 
ioOlWK 

:ooiiM 

.003800 
:00(i4O0 

!OOSII7B 
.010300 

:oi«7s 

iooooo 

.000  2S 
.001130 

.000  so 

!0OO7S 

.000  as 

.000200 
.000025 
.0IKIO2S 

.ooooso 
.oooon 

:oooo7S 
.ooooas 
,oooo» 

:011047B 
ioOMSS 

:00  7SS 
.00  300 

.oosso 
.oosa 

.00  800 

.'"-■ 

/neA. 

loitliaiaad. 

ElutlD  limit 
Ultimate  itrDOgth. 

0. 

.00002B 

■«»» 

.000060 

.000025 

.000100 

.ooooBo 

.00*500 

.OOiMO 

.ooaias 

.01B760 

.007^ 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.   L.   RIFLES. 
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Marks,  1^5 
I>iainetery  ^^564. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3''. 


Tube  ISo.  20. 

Ko.  4498. 


Applied  loads. 

Elongation 
per  inch. 

Suocessire 

eloneation 

per  inch. 

Permanent 
set. 

Sacceeaire 

Kemarka. 

TotaL 

Per  sq  aare 
incn. 

permanent 
aet. 

1   JRa^ndi. 

\            250 
1        1,2S0 

Ftmnds, 
1.000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63.000 
91,160 

Inch. 
0. 

.000100 
.000306 
.000667 
.001000 
.001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002000 
.004267 
.005900 
.006867 
.007500 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000233 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000267 
.002267 
.00]il33 
.000967 
.000633 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatic  limit. 

^ 

Tenaile  atrength. 

1        2,500 
1        5.O00 

1        7.500 

1        8,750 
1      10,000 

.000033 

.000033 

1     10.500 
1     lO  750 

.000033 

0. 

11,000 

11.250 

......... .^. 

11.500 

11,750 

12.000 

12.250 
12.500 
12.750 
13,000 
13.260 
22,790 

General  summarjf. 


Tensile  8ti«ngth  per  square  inch  of  original  section poimdi.. 

Hlmatic  limit  per  sq nare  inch  of  orlginu  section do . . . 

JQongBtioii  per  inch  after  mptare inch.. 

mon^ation  per  inch  nnder  sti^in  at  elastic  limit .- do . . . 

Itodiiclaon  in  diameter  at  point  of  rupture do . . . 

Reduction  in  area  after  ruptore,  per  cent  of  original  section 36.4 

Poaiiion  of  rapture 1".15  from  the  neck 

Cliaraoter  of  broken  surface granular,  60  per  cent;  silky  serrated,  40  per  cent 

Jaopjprtion  of  inch  sectJons ".:»*,  ".19,  ".13 


91,160 

48.000 

.2033 

.001733 

114 
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8-INCH   8TEEL  B.   L.   BIFLES. 


Tube  :So.  2h 


No.  947. 


Marks,  |^'5 

Length,  5''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  saoare 
incn. 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30.000 
35,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
!M.000 
58,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,060 
96,810 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.^000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
96,810 

Inch. 
0. 

.000175 
.000350 
.000500 
.000650 
.000800 
.000975 
.001150 
.001300 
.0013l>0 
.001375 
.001425 
.001476 
.001500 
.001550 
.001600 
.001700 
.001850 
.002425 
.00^750 
.003775 
.004550 
.005225 
.006975 
.006500 
.009975 
.011300 
.012750 
. 014375 
.016075 
.017825 

Inch. 
0. 

.000175. 
.000175 
.  0001  ."lO 
.000150 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

m 

I 

.000150 
.000175 
.000175 

1 

0. 

• 

.000150 
.000050 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000100 
.000150 
.000575 
.000325 
.001025 
.000775 
.000675 
.001750 
.001525 
.001475 
.001325 
.001450 
.001625 
.001700 
.001750 

0. 

Elastic  limit 

Ultimate  strength. 

.000706 

.000700 

.007700 

.007000 

.015125 

.007425 

Failed  by  triple  flexure. 


8-INCH    STEEL   B.    L.    RIFLES. 
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Tube  No.  23. 

No.  4510. 

Marks,  1^5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3''. 


Applied  loads. 

EloDcation 
perlnoh. 

Saccesaive 

elon  cation 

per  inch. 

Permanent 
set. 

SaocesaiTe 

permanent 

set. 

Remarks. 

m 

Total. 

Per  Bqpare 
inch. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11.000 

U,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

22,080 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
88,120 

Ineh. 
0. 

.000067 
.000300 
.000667 
.001067 
.001233 
.001400 
.001433 
.001407 
.001533 
.001567 
.001633 
.001667 
.001733 
.006433 
.009000 
.000667 
.010607 
.011500 

Ineh. 
0. 

.000067 
.000233 
.000867 
.000400 
.000166 
.000167 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.003700 
.003567 
.000667  ' 
.001000 
.000833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  atreogth  per  aqnare  inch  of  original  section ^ pounds..    88,120 

Kbwtio  limit  per  so  oare  inch  of  original  sec  tion do...    48, 000 

Elongation  per  ineh  after  ruptnre inch. .      .  2200 

Elongation  per  inch  nnder  strain  at  elasticlimit do...  .001733 

Redaction  in  diameter  at  point  of  mptore do...       .144 

Reduction  in  area  alter  rnpinre,  per  cent  of  original  section 44. 6 

Pofldtkmofmptvre 1".6  firom  neolc 

Character  of  broken  snrfaoe silkr 

EIoDcaiion  of  inch  sections ".20,  ".38,*  ".Id 

fi.  Ex,  161 S 


8-mCH  STEEL  B.   h.   EIFLES. 

Tube  So.  21. 

Mo.  947. 


Marks,  1^5 

Length,  5''. 

Diameter,  1".128. 

Section&l  area,  1  aqnare  inch. 

Ganged  length,  4". 


Applied  lorf.. 

Compn-- 

SDCceulTe 

compn*- 

FeTnumrat 

IlfniartB- 

ToUl. 

'•SflT" 

PmiuU. 

slow 

tim 
u'.ooa 

u.ooo 

58^000 
80,000 

colouo 

M.OOO 
«S10 

Pound.. 
l.OW 
&.0OO 

wiooo 
w.ooo 

30.1X0 
35,D0n 
4".«10 
II.OOI 

45;  000 

4«.oaa 
w!ooo 

49,000 

so.  000 
si  000 

S3. 000 

as 

S8,oao 

S:K 

ei.ooi) 
M.ouo 

88.01^ 
70.  OW) 
•8.810 

Inch. 

:ooo3M 

.  O(»ISO0 

!ooo»Mi 

ifl 
■zs. 

.ucneoo 

[OOIMO 

;Si 

.DOS.'iUO 
.INBDT& 

: 000175 

I»tk. 

a 

I>.ili^l«»). 
ElutlD  limit. 

mitnwle  strancUi. 

iocoiM 

!  000175 

.oooiso 

0. 

0."  

.OUOOM 

;  0000a 

Iddoou 

.DOOlOO 

:  000075 

:  001475 

iootffiis 
.001700 

.ownoB 

.ooonio 

.omw 

.OOJMO 

.D»m 

.aoTus 

Failed  by  triple  fiexnre. 
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Jacket  No.  2. 

No.  4347. 

MarkB,  |§i 

Diameter^  ".564. 

Sectional  area,  .25«qaare  inclu 

Gauged  length,  3". 


AppUedkMds. 

Elongation 
per  inch. 

Succesaive 

elongation 

per  inch. 

1 

Permanent 
set. 

Saccessire 

permanent 

set. 

Remarks. 

• 

TotaL 

PdrMoare 
incn. 

250 

1,250 

2,500 

5,000 

7.5O0 

10,000 

11,000 

11.250 

11,  ,500 

11,750 

12,000 

12,250 

21,580 

Potmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47.000 
4S.000 
49,000 
86,320 

iTlCh. 

0. 

.000133 
.000800 
.000600 
.0000H3   , 
.0012OT 
.OOUk^S 

-.006000 
.007000 
.007500 
.OU&iOO 
.009000 

Inch. 
0. 

.000133 
.000167 
.000300 

^  .ooaas 

.000334 
.000266 
.004467 
.001000 
.000500 
.000900 
.000600 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

« 

—  .000033 
4-  .000033 

. 000033 
-f  .000066 

General  summary. 

Tensile  stronf^h  per  square  inch  of  original  section pounds. .    86, 320 

Elastic  limit  per  square  inch  of  original  sectfon do. . .    44, 000 

Elongation  per  inch  afternipture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit ." do. . .  .  O0ir>;{3 

Bednctkm  in  diameter  at  point  of  rupture do. . .       .  154 

Redaction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rnpture at  middle  of  stem 

Character  of  broken  snrface • silk  y 

EkmKAtion  of  inch  Motions ".14,  ".30*,  ".12 


84 


8-INCH   STEEL   B.    L.    RIFLES. 


No.  928. 

Marks,  |^,fM 

Length,  6"* 

Difvmeter,  1".126. 

Sectional  area,  .996  sqaare  incb. 

Gauged  length,  4". 


Applied  loads. 

Comprea- 

sion  per 

inch. 

SaccesHive 

comprcM*- 

sioii  por 

inch. 

Pormanent 
set. 

Inch. 
0. 

Sncceiwive 

Benuu-kB. 

Total. 

Per  sanare 
inch. 

permanent 
set. 

Pounds. 
996 
i,980 
9,960 
14,940 
19,920 
24,900 
29,880 
34,860 
39,840 
44,820 
49,800 
50,796 
51,792 
52,788 
53,784 
54,780 
65,776 
57,788 
50,760 
61,752 
^    63.744 
65,736 
67,728 
69,720 
107,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
108,330 

Ifich. 
0. 
.000125 
.000250 
.000400 
.000550 
.000750 
.000900 
.001075 
.001225 
.001400 
.001575 
.001625 
.001825 
.003375 
.004300 
.004925 
.005576 
.006850 
.008200 
.009625 
.011000 
.012400 
.013625 
.015400 

Ineh. 
0. 

.000125 
.  000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000150 
.000175 
.000175 
.000050 
.000200 
.001550 
.000925 
.000625 
.000650 
. 001275 
.  001.350 
.001425 
,  001.375 
.001400 
.00122:> 
f001775 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 

■ 
Ultimate  strength. 

1 

.0 

.■?» 

.0 

' 

.\........... 

........|... 

f 

1 

1 



1 

» 

Failed  by  triple  flexure. 


8-INCH   STEEL    B.   L.    BIFLES. 
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No.  4346. 

Marks,  |c§«i 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^'. 


Applied  loads. 

Elon^ion 
per  moh. 

Sacce88ive 

donsaUou 

periuoh. 

Pennanent 
Bet. 

Sncoeaalve 

permanent 

set 

Remarks. 

Total. 

PerMmare 
tnon. 

Pound*. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

21,630 

P&und». 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
88,120 

Ineh. 
0. 

.000167 
.000833 
.000667 
.001033 
.001400 
.001533 
.001667 
.001600 
.001633 
.001067 
.001700 
.012333 
.012833 
.016733 
.014667 
.015433 

Inch. 
0. 

.000167 
.000166 
.000334 
.000366 
.000367 
.000133 
.000034 
.000033 

.ooou:» 

.000034 
.000033 
.  010633 
.000500 
.000900 
.000934 
.000766 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

General  Bummary, 

TeaaaHe Btrength  per  square  inoh  of  oriffinal  section pounds..    86, 120 

Slastio  Umit  per  so  nare  inch  of  original  section do...    40, 000 

Elongation  per  incn  after  niptnre inch..      .2100 

Elongation  per  Inch  under  strain  at  elastic  limit  .i do...  .001700 

Eednotionin  diameter  at  point  of  nipture do...       .134 

Kednction  in  area  after  raptnre,  per  centof  original  section 41.9 

Poeitionof  rapture *. I"  firom  the  neck 

Chaiveter  of  broken  snrfaoe silky 

Elongation  of  iiftch  sections :.  ".80*,  ".19,  ".14 
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8-mCH   STEEL  B.   L.    BIFLES. 


Jaokbt  No.  6. 


Ko.  894. 

Length,  5". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inoD. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

sdt. 

Remarks. 

Total. 

Persqnars 
incn. 

Pounds. 
800 
4,000 
8.000 
12,000 
10,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
99,200 
40,000 
40.800 
41,600 
42,400 
43,200 
44,000 
77,840 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
97,300 

Inch, 
0. 

.000100 
.0002:i3 
.000367 
.000533 
.000700 
.000833 
.001033 
.001200 
.001367 
.001400 
.001533 
.001767 
.002233 
.006500 
.006833 
.007267 
.008000 
.008600 
.009300 

Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000167 
.  000133 
.000200 
.000167 
.000167 
.000033 
.000133 
.000234 
.000466 
.001267 
.000;i33 
.000434 
.000733 
.000600 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

, 

0. 

:.j :: 

0. 

Elastic  limit. 
Ultimate  strength. 

1 

■ 

Failed  by  triple  flexure. 


Jaqeet  No.  7. 
No.  895. 


Length,  5". 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3^'. 


Applied  loads. 

Compres- 
sion jper 
inon. 

Sncoessive 
compres- 
sion per 
incn. 

Permanent 
set. 

SncoessiTo 

permanent 

set. 

Reioarlcs. 

Total. 

Per  square 
inch. 

Pounds. 
800 
4,000 
8.000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
88,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,420 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

:m),ooo 

35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
96,775 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000867 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.006500 
.007400 
.007833 
.008733 
.000233 
.009933 
.010767 

Inch, 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000134 
.000166 
.000167 
.000167 
.000066 
.000067 
.000033 
.004967 
.000900 
.000433 
.000900 
.OOWiOO 
.000700 
.000834 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  stivngtb. 

0. 

0. 

Failed  by  triple  flexure. 


8-INCH  8TEEL   B.   L.   BIFLES. 
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Ko.  902. 


licngth,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inclu 
Ganged  length,  3'\ 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 

Permanent 
set 

Sticcessire 

pemiunent 

set. 

Kemarks.        v 

Total. 

Per  square 
incli. 

conipres- 

sion  per 

incn. 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
56,000 
58,000 
60,000 
103,000 

Fownd*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000- 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
103,600 

Inek.    ^ 
0.  * 
.000100 
.000167 
.000300 
.000467 
.000700 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001833 
.001367 
.001400 
.001467 
.001533 
.001600 
.001700 
.004800 
.0U467 
.011000 
.012433 
.013867 
.015200 
.017000 

Inch. 
0. 

.000100 
.000067 
.000133 
.000167 
.0(K)233 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.000100 
.003100 
.006667 
.000133 
.000833 
.001434 
.001333 
.001800 

Inch. 

0. 

Inch. 
0. 

TniUalload. 

>            < 

Elastic  limit 

■ 

Ultimate  strength. 

0. 

.000033 

.000033 

.000100 

.000067 

Failed  by  triple  flexure. 
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8-INCH   STEEL  B.   L.   RIFLES* 


No.  4315. 

Marks,  l\^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  iiicli. 

Ganged  length,  3''/ 


Applied  loada. 

Elongation 
perinoh. 

SnooessWe 

elongation 

perinoh. 

Permanent 
set. 

Snocessive 

Bemarks. 

Totol. 

Per  aaaare 
inch. 

permanent 
set. 

P&undt. 

260 

1.250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

22,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
53,000 
88,240 

Inch. 
0. 

.000188 
.000800 
.000697 
.001000 
.001883 
.001588 
.001567 
.001633 
.001667 
.001788 
.011000 
.011700 
.012333 
.013367 
.014388 

Inch. 
0. 

.000138 
.000167 
.000367 
.000333 
.000333 
.000200 
.000034 
.000066 
.000034 
.000066 
.000267 
.000700 
.000633 
.001034 
.000966 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

• 
Elastic  limit 

0. 
.000033 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poonds..    88,240 

EUsticltmitper  square  inch  of  origins!  section do...     48,000 

Elongation  i>er inch  after  roptore inch..       .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Keduction  in  diameter  at  point  of  rapture do . . .        .  Hi 

Eeduction  in  area  after  rupture,  per  cent  of  original  section do. . .        41. 9 

Position  of  rupture 1".5  from  the  neck 

XDharaoter  of  nroken  surface silky 

Elongation  of  inoh  sections « ".18,  ".23*,  'MS 
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No.  896. 

Marks?  B^M 
Length,  5". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Compres- 
sion per 
Inch. 

Succesaive 

oompres- 

sioii  per 

Incb. 

Permanent 
set. 

Snccessive 

penuauent 

set. 

Kemarkfl. 

Total. 

PerMuare 
inoo. 

Paundi. 

800 
4,000 
8.000 
12,000 
16.000 
20,000 
24,000 
28,000 
32,000 
36,000 
36.800 
37,600 
38,400 
30.200 
40,000 
4(»,800 
41,600 
42,400 
43.200 
44,000 
74,880 

Peundt. 
1,000 
5,000 
10.000 
15,000 
20,oqp 
25,000 

.    80.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000. 
52,000 
53,000 
54,000 
55,000 
03,600 

IfkCh. 

0. 

.000100 
.000267 
.000400 
.000567 
.000738 
.000900 
.001067 
.001233 
.001433 
.001688 
.001600 
.008100 
.008000 
.000400 
.010400 
.011100 
.011733 
.012500 
.013267 

Inch. 
0. 
.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000100 
.000067 
.006500 
.000800 
.000500 
.001000 
.000700 
.  0006:13 
.000767 
.000767 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

............ 

0. 

......^..... 

"•"•••••■"■■ 

1 


Failed  by  triple  flexure. 
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8-lNCH   STEEL   B.   L.   RIFLES. 


Jacket  No.  9. 


No.  909. 


Marks,  |5;i 

Length,  5'^ 
Diameter,  1".128. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  4". 


Applifid  loads. 

Comprea- 

iionper 

inoo. 

Snccesflive 

oonipres- 

sion  per 

inch. 

Perroanont 
set. 

Saoceasive 

permaneDt 

set     * 

Total. 

Persqaare 
iBon. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
3.1,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Ineh. 
0. 
.000100 
.000250 
.000375 
.000500 
.000675 
.000825 
.001000 
.001125 
.001150 
.001200 
.001250 
.601300 
.002125 
.005500 
.006075 
.006750 
.007500 
.008000 
.009300 
.010750 
.012075 
.013650 
.016000 
.016676 
.018300 
.019800 
.021400 
.023325 

Inch. 
0. 

.000100 
.000150 
.000125 
.000125 
.000175 
.000150 
.000175 
.000125' 
.000025 
.000050 
.000050 
.000050 
.000825 
.003375 
.000575 
.000675 
.000750 
.000500 
.001300 
.001450 
.001325 
.001475 
.001450 
.001575 
.001725 
.001500 
.001600 
.001925 

IwA. 
0. 

Ineh. 
0. 

Initial  load. 

Blastio  limit 

m 

• 

Ultimate  atrengtli. 

0. 

0. 

.006250 

.006250 

.012800 

.006550 

.020750 

.007950 

Failed  by  double  flexure. 
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Jacket  No.  10. 
No.  917. 


Marks,  I5;;i 

liengtt,  5". 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Oaoged  length,  4'^ 


Applied  loads. 

Compres- 
sion per 
inch. 

Sacoesslre 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Bemarks. 

Total. 

Per  sooare 
incn. 

Povndt. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
50,000 
58,000 
00,000 
82,000 
64,000 
06,000 
68,000 
70,000 

103,100 

Pmtnds. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60,000 
68,000 
64,000 
66,000 
68,000 
70,000 
108,100 

Inch. 
0. 

.000100 
.000300 
.000450 
.000625 
.000775 
.000925 
.001125 
.001275 
.001300 
.001325 
.001875 
.001400 
.001450 
.001500 
.001525 
.001600 
.005125 
.005675 
.006800 
.008125 
.009450 
.010850 
.012325 
.013575 
.015200 
.016775 
.018375 
.019950 

Jndl. 
0. 

.000100 
.000200 
.000150 
.000175 
.000150 
.000150 
.000200 
.000160 
.000025 
.000025 
.000050 
.000025 
.000050 
.000050 
.000025 
.000075 
.003525 
.000550   . 
.001125 
.001325 
.001325 
.001400 
.001475 
.001250 
.001625 
. 001575 

.ooieoj 

.001675 

Ineh» 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.000050 
.000050 
0. 

.000050 
0. 
—.000050 

.003700 

.003700 

.009825 

.006125 

.017060 

.007226 

Failed  by  triple  flexore. 
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8-IKCH   STEEL   B.  L.    BIFLES. 


Jaoket  No.  !!• 


ISO.  4342. 


Marks,  %^^  '  ' 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

1 

Eloneaiion 
per  Inch. 

SaccesBive 

eloneation 

per  Inch. 

PennaDeni 
set. 

SaoceBBive 

permanent 

set. 

Bemarka. 

Total. 

Per  Muare 
Inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,260 

13,500 

13,750 
14,000 
14,250 
14,500 
14,750 
22,790 

Pounda. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 

64.000 

65.000 
56,000 
57,000 
58,000 
59,000 
91,160 

Inch, 
0. 

.000100 
.000300 
.000600 
.000933 
.001267 
.001867 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
( .  001800 
^.012333 
.012867 
.013367 
.014167 
.015033 
.016267 

Inch, 
0. 

.000100 
.000200 
.000300 
.000333 
.000334 
.000100 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067) 
.010633  3 
.000334 
.000700 
.000800 
.000866 
.001234 

Ineh. 
0. 
0. 

Ineh. 
0. 

Tnltialload. 

1 

•^ 

1 

f 

0. 
0. 

1 

t 

^ 

Elastio  limit. 
Tensile  stxength. 

« 

I 

3 


General  summary, 

Tennile  atreng^  per  square  inch  of  original  section poimds. .    91, 160 

Elastic  limit  per  sonare  inch  of  originafsection do...    54,000 

Elongation  per  inon  after  roptn re inoh..      .2033 

Elongation  per  inch  nnder  strain  at  elastic  limit - do...  .001800 

Keduction  in  diameter  at  point  ot  rupture do...        .  155 

Reduction  In  area  alter  rapture,  per  oentof  original  section 47.S 

Position  of  rupture ".80  ftom  the  neck 

Character  of  broken  ^surface silky 

Elongationof  inch  sections « ".33*,  "JA|  "j!3 


I 
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Marks,  |^ji 

Length,  5'*. 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Ganged  length,  4'^ 


Ko.  9U. 


: 

t 


Applied  loads. 

Comprea- 

•Ion  per 

inoh. 

Sucoeaalve 

oomprea- 

aionper 

inch. 

Permiuient 
set. 

Succeaaive 

permanent 

aet. 

Bomarka. 

TotaL 

Peraanare 
incn. 

Ttntnd; 
1,000 
5,000 
10,000 
15,000 
20.000 
S&.OOO 
30,000 
35.000 
40,000 
il,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
80,000 
82,000 
64,000 
86,000 
68,000 
70.000 
81,200 

1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48»000 
49,000 
50,000 
58,000 
54,000 
56,000 
58,000 
80,000 
62,000 
64,800 
66,009 
68,000 
70,000 
81,200 

0. 

.000075 
.000175 
.000300 
.000460 
.000626 
.000775 
.000025 
.001075 
.001075 
.001125 
.001150 
.001176 
.001200 
.001260 
.001325 
.D01600 
.008800 
.004485 
.006775 
.008225 
.000675 
.010050 
.012375 
.018850 
.015600 
.017250 
.818000 
.090875 

a 

.000075 
.000180 
.000125 
.000150 
.000175 
.000150 

.oobiso 

.000150 
0. 
.000060 

.000025 
.000025 
•.000025 
.000060 
.000075 
.000175 
.001800 
.   .001625 
.002350 
.001450 
.001350 
.001375 
.001425 
.001575 
.001550 
.001750 
.001750 
.001875 

Inoh, 
0. 

Inxih, 
0. 

IniUal  load. 

Elaatio  Umit. 

1 

0. 

1 

1 ;:.. 

t 

*;*"  '     \"\"'\ 

1 

.  002750 

.002750 

.010200 

.007450 

.'618266          .008000 

Ultimate  atrength. 

...    

Failed  by  double  flexure. 


Marts,  ^^i 

Length,  5'', 

Diameter,  1".12S. 

Bectioual  aren,  1  H<|ii:irc  inch. 

Gaoged  length,  4", 


8-INCH    STEKL    B.    L.   RIFLES. 

Jacket  No.  lli. 

No.  910.  ,• 


Applied  lori.. 

'ti^ 

Snorciwivp 

.„... 

ToUL 

-,.T" 

•tr 

Potmdi. 

10,000 

as 

J6,IXI0 
W.DOO 

mIooo 
«,ooo 

Is 

4i,<O0 

*s,ooo 
a.  wo 

47,000 
48,000 
49.000 
90,000 
SI,  000 

mIooo 

63,000 

as 

50,000 
57,000 

:».m 

IE 

l§ 
as 

Pi™ 

1 
1( 

» 

3S 

utr. 

!onoii23 

.OOlffM 

iooiiM 
ioDiisj 

iooKBS 

ioouno 

.OOIJM 

:  00^325 
ioiooas 

Inth. 

:oniH-J5 
.000175 

■si 

'.owwa 

.0000115 
.0UU025 
.000035 

ioouow 

looooM 

!oDaos5 
.oooow 

!ouo'j5a 

.00M75 
.000525 
.0U0H7G 
.000625 

^000450 

: 001475 

.001260 
.001275 

Inch. 

/mrJl. 

IdKUI  loud. 
EluLlB  limlL 

0. 

«■ 

as 

45,000 

.IS 

48,000 

li 

53,000 

si  000 

50,000 

IE 

o-j.'ooo 

N^OOO 
70.000 

-.000075 

-.O.H-^5 

.003035 

. 003700 

.ooBsio 

.005»1!6 

Failed  by  double  flexure. 


1 
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No.  43G3. 


Marks,  f^^jj^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


c      , 


I 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11.000 

11,250 

11,500 

11.750 

12,000 

12.250 

12.500 

12.750 

13,000 

22,610 


Per  mDare 
inco. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.U00 
40.000 
44,000 
45.000 
46.U0O 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
91,240 


Klonf^atioB 
per  inch. 


Inch. 


0. 


.000100 
.OOOSS.'t 
.000607 
.001000 
.001333 
.0015'i3 
.001567 
.001600 
.001633 
.007600 
.008000 
.008il33 
.000367 
.  010133 


Saccesaive 

elonffation 

per  inch. 


Inch, 
). 

.000100 
.000233 
.000334 
.0003.33 
.000333 
.  000200 
.000034 
.000033 
.  iH)W<{3 
.005967 
.0004(XI 
.000933 
.000434 
.000766 
.. . .  t ... . 


Pemiftnent 


Inch. 


0. 
0. 


Sucpeanive 

permanent 

set. 


Inch. 


0. 


0. 
0. 


I^emtflca. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


f 

•\ 


General  sammary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  aquare  inch  of  original  section do. 

Eltnigatioii  per  inch  alter  rupture , inch 

Elongation  per  inch  under  strain  at  elaatic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

RednctiDinin  ares  after  rupture,  percent  of  original  section 

PoeitioD  of  rupture... 1".6  firom  the  neck 

Character  of  brok  en  surface silk  y 

£kuigatioai  of  inch  sections ".17,  ".30»,  ".12 


91,240 

47,000 

.1967 

.001633 

.124 

89.3 
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••      • 

•  •   •   • 
•      ••    • 


•  •• 

•    •      • 


•    • 


•     • 


•  • 


•  •  • 


\  '8-lNCH   STEEL   B.   L.   RIFLES. 

Jacket  No.  15. 
No.  929. 


J 

M 


•    •• 

*      • 


.•/-.•t-e'iigth,  5". 
.    •••/'.Diameter,  1".128. 

Sectional  area,  1  square  inch. 
Gauged  length,  4". 


•  •  • 

.  ♦ 


Applied  loftdfl. 

Compres- 
sion per 
iDcn. 

Succ«eslve 

Permanent 
set. 

Succesaive 

permanent 

set. 

Bemarks. 

Total. 

Perftqnare 
iuch. 

coiopres 

Bion  per 

inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

110, 350 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
61,000 
66,000 
66.000 
70,000 
110,350 

Inch. 
0. 

.000125 
.000275 
.000425 
.000625 
.000775 
.000950 
.001125 
. 001275 
. 001450 
.001575 
.001625 
.001700 
.001875 
.003500 
.005350 
.005950 
.007325 
.008625 
.009975 
.011325 
.012625 
.014000 
.016600 

Inch. 

0. 

.000125 
.000150 
.000150 
.000200 

.  .000150 
.000175 
.  000175 
.000150 
.000175 
.000125 
.000050 
.000075 
.000175 
.001625 
.001850 
.000600 
.  001375 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

"*■  • 

■•»•■*«■■•• 

_ . 

1 

0. 

"• ■ -- ' 



.OOOO'Jo    j       .000025 

i 

Elastic  limit. 

* 

i 

.001300 

.001350 
.  001350 
.001300 
.001H75 
.001600    ' 

•■ 

Ultimate  stroiij^th. 

Failed  by  triple  flexure. 
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Jacket  No.  1G. 


No.  918. 


Marks,  l^^i 
Liengtb,  5''.005. 
Diameter,  1".129. 
SectioDal  area,  1  sqnare  inch. 
G-auged  length,  4". 


Applied  loAtla. 


Total. 


I*9unds. 
1.000 
5.000 
10.000 
15.000 
20.000 
25,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 

40,000 
50,000 
51,000 
52,000 
54,000 
58,000 
58,000 
CO,  000 
02,000 
64,000 
06,000 
68,000 
70,000 
99,100 


Per  square 

blCD. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
99,100 


CompreR- 

Biou  per 

incii. 


Inch. 


0. 


.000150 
.000325 
.000500 
.000650 
.000825 
.000075 
.001150 
.001250 
.001275 
.001300 
. 001325 
.  001350 
.001400 
.001450 
.001475 
.001500 
. 001575 
.002225 
.003000 
.004375 
.005875 
.007175 
.008650 
.  010100 
.011275 
.012825 
.014300 
.015050 
.017450 


Sucre»Hive 

conipre8- 

8ion  per 

inch. 


Inch. 
0. 
.000150 
.000175 
.000175 
.000150 
. 000175 
.000150 
.000175 
.OtiOKK) 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.  000025 
.000025 
.000075 
.000650 
.000775 
. 001376 
.001500 
.001300 
.  001475 
.001450 
.001175 
.001550 
.  001475 
.001650 
.001500 


Pennaneut 
set. 


Inch. 


0. 
0. 


Succosstve 

poruiauont 

set. 


Inch. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


.000250 


. 007725 


Elastic  limit. 


.000250 


.  007475 


.  014625 


.006900 


Ultiinate  stronf^th. 


Failed  by  triple  flexure. 
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8-INCH   STEEL   B.   L.   RIFLES. 


Jacket  No.  17. 


No.  4500. 

Marks,  |?;^»i 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  incli. 

Gauged  length,  3". 


^ 

Applied  loads. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

PerMinare 
inoo. 

JEiIOIikAI'IOII 

permch. 

elonffatioii 
permch. 

set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12.000 

12, 250 ^ 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

14,000 

24, 410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
*44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
97,640 

Inch. 
0. 

.000100 
.000300 
.000600 
.000900 
.001233 
.001387 
.001400 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001933 
.002400 
.003333 
.004500 
.005333 

Inch, 
0. 

.000100 
.000200 
.000300 
.000300 
.000333 
.000134 

.oooo:» 

.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000266 
.000467 
.000933 
.001167 
.000833 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tennile  strength. 

* 

0. 
0. 

"••••••"••■• 

, 

. 

............1............ 

! 

t     '  —  — 

i ^ 

Genwal  summary. 

Tensile  strength  per  sqoare  inch  of  original  section I>onnds. .    07. 640* 

Klastic  limit  per  square  inch  of  original  section do. . .    51,  OUO 

Klongation  per  inch  after  mptnre inch . .      .  1000 

Klongation  i>er  inch  nnder  strain  at  elastic  limit do. . .  .  001667 

Ituduction  in  diameter  at  point  of  mptnre do . . .       .144 

lleduction  in  area  after  ruptare,  per  cent  of  original  Mectitiii 44. 6 

Position  of  mpture 1"  trova  theneek 

C haracter  of  broken  surface silky 

ElongaUon  of  inch  sections ".32*.  ".15.  ".10 
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No.  941. 


Marks,  |K?;i 
Lieugth,  5V. 
Diameter,  l'M28.^ 
Sectional  area,  1  square  inch. 
Oauged  lengtb,  4". 


Applied  loads. 

Compres- 
sion per 
iDch. 

Sncces>tive 

conipres- 

sioD  per 

iuch. 

Permanent 
set. 

Successive 

permauent 

set. 

Remarks. 

ToUl. 

For  square 
inch. 

Pounds. 

1.000 

5,000 

10,000 

15,000 

ao.ouo 

25,000 
30,000 
35,000 
40,000 
45.000 
40,000 
47.000 
4li,000 
49.000 
50.000 
51.000 
.V2,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
00,000 
62,000 
64.000 
66,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
110.300 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
30.000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64.000 
55,000 
56.000 
57,000 
68,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
110,300 

Inth. 
0. 

.000100 
.000225 
.000350 
.000500 
.000650 
.000825 
.001000 
.001150 
-     .001300 
.001350 
.001400 
.001450 
.001500 
.001550 
.001625 
.001725 
.001850 
.002576 
.003750 
.004300 
.005050 
.005700 
.006460 
.007176 
.008500 
.010050 
.011400 
.012700 
.014300 
.015650 
.017000 
.018626 
.020225 
.022150 

Inch. 
0. 

.000100 
.000126 
.000125 
.000150 
.000150 
.000175 
.000175 
.000150 
.000150 
.000050 
.000060 
.000050 
.000050 
.000050 
.000075 
.000100 
.000125 
.000725 
. 001176 
.000550 
.000750 
.000050 
.000750 
.000725 
.001325 
.001550 
.001350 
.001300 
.001600 
.001350 
.001850 
.001625 
.001600 
.001925 

IneJt. 
0. 

Inch, 

0. 

Initial  load. 

0, 

0. 

.000025 

.000025 

Elastic  limit. 

Ultimate  strength. 

. 001875 

.001850 

.  005U50 

. 003175 

1 

.  011675 

.006025 

• 

. 019125 

.007450 

Tailed  by  triple  flexure. 
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8-INCH   STEEL   B.    L.   RIFLES. 


Fo.  4409. 

Marks,  5:^jJc 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  lengtb,  3". 


Applied  loads. 

Elon^tion 
per  inch. 

Successive 

Permanent 
set. 

Sncc«ftsive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incD. 

elongation 
per  inch. 

Boundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,600 

11,750 

12.000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

24,920 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
99,680 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001433 
.001467 
.001533 
.001600 
.001633 
.001687 
.001700 
,001738 
.001767 
.002267 
.003933 
.004667 
.005567 
.006233 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.  000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000093 
.000034 
.000500 
,001666 
.000734 

.ooonoo 

.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  otrenjirtli- 

0. 
0. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  ori^al  section poands..    ^  M,680 

Elastic  limit  per  sauare  inch  of  original  section do. . .        52, 000 

Elongation  per  inch  after  rupture inch. .  .  1967 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .      .001767 

Redaction  in  diameter  at  point  of  rupture « do. . .  .134 

Redaction  in  area  aftor  rupture,  per  cent  of  original  section 41. 9 

Position  of  rapture 1".46  fhMoa  the  neclt 

Character  of  broken  surface silky 

Elongation  of  inAh  sectioaB ".le^  ".32*.  ".U 
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Jacket  ITo.  18* 


Ko.  934. 


Marks,  BT.M 

Liength,  6''. 

I>]ajneter  "1.128, 

Sectional  area,  1  square  inch. 

Gauged  length,  4''. 


- 

Applied  loads. 

Compres- 
sion per 

lAOD. 

Snccessive 

oompres- 

slonper 

inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bern  arks. 

Total. 

Per  square 
inoQ. 

Pound*. 
1.000 
5.000 
10.000 
15,000 
30.000 
25.000 
30,000 
35,000 
40.000 
45.000 
48,000 
49.000 

PowtdM. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
56,000 
57,000 
58.060 
59.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
60,000 
70,000 
106,700 

Inch. 

0. 

.000125 
.000300 
.000450 
.000600 
.000775 
.000026 
.001075 
.001250 
.001375 
.001475 
.001525 
.001725 
.005650 
.006100 
.006725 
.007425 
.008125 
.008700 
.009075 
.010025 
.010725 
.011575 
.012100 
.012775 
.013500 
.014425 
.015200 
.015975 
.016500 
.017525 
.01^300 
.019150 

Inch. 
0. 

.000125 
.000175 
.000150 
.000150 
.000175 
.000150 
. 000150 
.000175 
.000125 
.000100 
.00005U 
.000200 
.003925 
.000450 
.000025 
.000700 
.000700 
.000575 
.000:J75 
.000950 
.000700 
.000850 
.000525 
.000675 
.000725 
.0OOT25 

Ituh. 
0. 

Inch. 

0. 

Initial  load. 
Elastto  limit. 

Ultimate  strength. 

0. 

.000050 

.000050 

50,000- 
1       51.000 

.000275 

. 00U225 

52,000 
53,000 
54.000 
55,000 
56,000 
ST.nno 

.006100 

.005825 

1      58io6o 
1      50,000 

60,000 
61.000 

.009325 

.  00::225 

62,000 

flaono 

64,000 
65,000 

-66,000 
67,000 
68,000 
09,000 
70,000 

106,700 

.000775 
.000775 
.000525 
.001025 
.000775 

.012725 

. 003400 

.000850 

.i)10500 

. 003775 

m 

Failed  by  triple  flexure. 
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8-INCH    STEEL    B.    L.    RIFLES. 


Jacket  No.  19. 

No:  927. 

Marks,  l^'/i 

Lengthy  5". 

Diameter,  1".125. 

Sectional  area,  .994  square  iucb. 

Gauged  length,  4". 


Applied  loads. 

Compres- 

Biou  per 

inch. 

SucceBflive 

oompres- 

slon  per 

incn. 

Permanent 

set. 

Successive 

permanent 

set. 

BemarkB. 

Total. 

Per  so  uaro 
incn. 

Pounds. 
994 
4,970 
9,940 
14,910 
19,980 
24,850 
29,820 
34,790 
39,760 
44,730 
49,700 
60,094 
51,088 
52,882 
53,070 
54,070 
65,604 
57,052 
09,640 
61,628 
63.616 
65,004 
07,502 
00,  .')80 

102,200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
36.000 
40.000 
46,000 
60,000 
01.000 
62,000 
63.000 
64,000 
66,000 
60.000 
68,000 
00,000 
02,000 
04,000 
00,000 
08.000 
70,000 
10-2, 820 

Inch. 
0. 
.000125 
.000276 
.000450 
.000000 
.000775 
.000950 
.001100 
.001275 
.001450 
. 001675 
.001600 
.001625 
.002175 
.005376 
.000100 
.000725 
.008150 
.009076 
.011000 
.012500 
.013875 
.015426 
.017100 

Inch. 
0. 

.000125 
.000150 
.000175 
.000150 
.000176 
.000175 
.000150 
.000175 
.000175 
.000125 
.000026 
.000025 
.000650 
.003200 
.000725 
.000625 
.  001426 
.001525 
.001325 
.001500 
.001375 
.001550 
.001075 

Inch. 
0. 

IneK, 
0. 

■ 

Initial  load. 
Elastic  limit 
Ultimate  strenj^. 

0. 

0. 

•••""••  V" 

f 

**  *  *        * 

Failed  by  double  flexure. 
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Jacket  No.  20. 

No.  4548. 

Marks,  l^i 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elonf(fttion 
per  inch. 

Saoccflhive 

Permanent 
eet. 

Snccewive 

Remarks. 

Total. 

Per  aonAre 
inch. 

elonsation 
per  Inch. 

permaoent 
set. 

Pounds, 

250 

1,260 

2,500 

5,000 

7.500 

10.000 

11,000 

11»2S0 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

IS,  500 

24,110 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54.000 
90,440 

Intk. 
0. 
.000100 
.000300 
.000600 
.00093d 
.001333 
.001467 
.001500 
.001538 
.001667 
.001600 
.001688 
.001933 
.003167 
.004733 
.005267 
.006338 

Inch. 

0. 

.000100 
.000200 
.000300 
.000333 
.000400 
.000134 
.000083 
.000033 
.000034 
.000033 
.000038 
.000300 
.001234 
.001666 
.000534 

Inch. 
0. 
0. 

Inch. 
0. 

r 

Initial  load. 

1 

1 

0. 
0. 

, 

1 

EUatio  limit. 

1 

Tensile  strength. 

1 

1 

.001060 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds. . .  96, 440 

Elastir  liokit  pw  sqnare  inch  of  original  section do ...  *  49. 000 

Elongation  per  inch  after  rapture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit r. do ...  .  O016.'n 

Kednction  in  diameter  at  point  of  rapture do . . .       .  1 44 

Iledaction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  mptare at  the  middle  of  stem 

Character  cf  broken  stfrfaoe silky,  serrate<l 

Elongattonof  inohaectiona ".12,  ".85*,  ".12 
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8-INCH   STEEL   B.   L.   RIFLEa. 


No.  955, 


Marks,  l^i 

Length,  5". 
Diameter,  l'M26. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loady. 

Comprea- 

sion  per 

inon. 

SnccMsire 
compres- 
sion per 
inch. 

Permanent 

SacoeflRive 

Ttftmario, 

Total. 

Per  square 
incti. 

set. 

permanent 
set 

Poundt. 
1,000 
5.00D 
10,000 
15,000 
20,000 
25.000 

^80,000 

"^35,000 
40.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
74,000 

.  76,000 

78,000 

80,000 

107, 780 

Pounds. 
l.COO 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
107,780 

Inch. 
0. 

.000075 
.000200 
.000325 
.000460 
.000575 
.000700 
.000825 
.000975 
.  001125 
.  001175 
.001200 
.001250 
.001275 
.001975 
.062426 
.003250 
.003875 
.004500 
.005675 
.007576 
.008926 
.010500 
.011800 
.018250 
.  014825 
.016550 
.018000 
.  0197.50 
.  021175 
.022875 
.025050 

Inch. 
0.    ' 
.000075 
.000125 
.000125 
.000125 
.000125 
.000125 
.000125 
.000150 
.000150 
.000050 
.000025 
.000050 
.000025 
.000700 
.000450 
.000825 
.000626 
.000625 
.001175 
.001900 
.001350 
.001575 
.001300 
.001450 
.001575 
.  001725 
.001450 
.001750 
.001425 
.001700 
.  002175 

Inch. 
0. 

0. 

TnitialloaA. 
EUstio  limit. 

Ultimate  atren^th. 

0. 

0. 

•••••*«••••• 

..     ..•  --- 

.000500 

.066560 



.... 

........ 



1 

Failed  by  triple  flexure. 


8-INCH   STEEL   B.    L.    RIFLES. 
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No.  4547. 

Marks  i^i 

Diameter,  ",564. 

Sectioiial  area,  .25  square  inch. 

Gauged  length,  3". 


r 


Applied  loads. 

Elongation 
por  mcli. 

SucreAsive 

elon^ration 

per  inch. 

Pcnuanent 

BOt. 

Sncoe»ftive 
permanent 

(Mt. 

Kamarks. 

Total. 

Per  mnare 
incn. 

I*ounda. 
250 
1,250 
2,500 
5,000 
7  500 

Pounda. 

1.000 
5,000 
10,000 
'20,000 
30,000 
40,000 
44.000  ^ 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
.SI.  000 
52.000 
53.000 
54,000 
55,000 
56,000 
U00,0«0 

Inch, 
0. 

.000133 
.000367 
.000667 
.001000 
.001333 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001733 
.001800 
.001033 
.002267 
.002767 
.003333 
.004267 

0. 

.000133 
.000234 
.000300 
.000333 
.000333 
.000100 
.000067 
.000067 
.000033 
.000033 
.000067 
.000033 
.000067 
.000133 
.000334 
.000500 
.000566 
.000034 

Inch. 
0. 
0. 

Iivch, 

0. 

Initial  load. 

^Elaatic  limit 
Tenaile  strength. 

10,000 
11  000 

0. 
0, 

- 

11,250 
11,500 
11,750 
12.0110 
12,250 
12,500 
12,750 
13, 0'SO 
13,250 
13,500 
13,750 
14,000 
25,010 

• 

• 

Qm€ral  summary. 


Tensile  str^igtli  per  aqnare  inch  of  orisiDal section iwunds. 

Elastic  limit  per  saoare  inch  of  original  section  ' .  .do. . 

Klongatioin  per  inch  after  ruptnre inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Hednction  te  diameter  at  point  of  rupture do. . 

Keduction  in  area  after  mptore,  per  cent  of  original  section  

Position  of  mptnre 1".65  from  the  neck 

Character  of  broken  snrface granular,  40  per  cent ;  silky  serrated,  60  per  cent 

lUongaUonpf  inchMCtio]is..er ;.,,,".12,".30*,".13 


100,040 

51,000 

.1833 

.001800 

.114 

^36.4 
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8-INCH   STEEL    B.    L.   RIFLES. 


Jacket  No.  23. 

No.  4554. 

Marks,  ^Tri 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length;  3". 


Applietl  loads. 

Elongation 
per  inch. 

SncccRsive 

elongntioti 

per  inch. 

Permanent 
set. 

Siic^cAAive 

Total. 

Per  square 
incn. 

I)ernianent 

HOt. 

Eemarks. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11,500 

U,750 

12,000 

12,260 

12, 500 

12,750 

13,000 

13.250 

24,020 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
06,080 

Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001333 
.001533 
.001600 
.001633 
.001667 
.001700 
.001867 
.003167 
.004000 
.004933 
.005667 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000360 
.000200 
.000067 
.000033 
.000034 
.0U0033 
.000167 
.001300 
.000833 
.000933 
.000734 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 



.000033 

.000033 
0. 

•••••••••••• 

Elastic  limit. 

•  •    «    •    • 

*  *       •     *  •  « 

Tensile  strength. 

General  »ummarff. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

ElasUo  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Keduction  in  diameter  at  point  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

I'osi tion  of  rupture I'M  fmro  ne»-k 

Charact«r  of  broken  surface -w granular;  iliiU  Hiirr.itcd  npot  at  the  cireumfpri'Dce 

Elongation  of  inch  seotions , . . .  ,",13,  ".17,  ",17* 


96,080 

48,000 

.1.167 

.  001700 

.054 

18.3 


8-INCH   STEEL    B.    L.   BIFLES. 
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No.  4553. 


Marks,  i^«i 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Ganged  lengtb,  3". 


Applied  load«. 

Elongation 
per  inch. 

Successivo 

elongation 

per  inch. 

• 

'■  SncceAAive 

Remarks. 

Total. 

Per  square 
iocli. 

Permanent,          .,„^j^j 
^^'       .        »efc. 

» 

t 
i 

Pounds. 

250 

1.250 

2,500 

5,000 

7,  GOO 

10.000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,0<K) 

13,2.'iO 

13.500 

13,750 

24,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,060 
52,000 
53,0UO 
54,000 
55.000 
98,880 

Inch. 
0. 
.000067 
.OOOTOO 
.000633 
.000967 
.001333 
. 001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001900 
. 002133 
.  002767 
.003000 
.004600 

Inch. 
0. 

.000067 
.000233 
.0i>0333 
.000334 
.000366 
.000134 
.000066 
.000034 
.000066 
.000034 
,000033 
.000033 
.000167 
.  0002:33 
.000634 
.001133 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

'  " 

1 

1 

.000033 
.000033 

.000033 
0. 

^          ^ 

Tonsile  strength. 

General  ^mmary. 

Tensile  sk^ojfth  per  square  inch  of  orijeinal  section pounds. .    98.  RKO 

Elastic  limit  per  sqnare  moh  of  original  section do. . .    50,  OOt) 

ElongaUon  per  incn  after  rupture inch..      .  istiy 

Elonf^tlon  per  incli  under  strain  at  elastic  limit do. . .  .  001733 

Keduetion  in  diameter  at  point  of  rupture ^ do . . .        .124 

Kednction  in  area  alter  rupture,  per  centum  of  ori^iunl  HC^tion 39.  2 

Position  of  ruptnre , 1".2  from  nock. 

Character  of  broken  surface ' f. gninular ;  silk  v  cenk>r 

Elongation  of  inch  sections ".24*,  ".22*,  ".10, 

H.  Ex.  161 8 
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8-INCH   B.    L.    STEEL   RIFLES. 


Specific  Gravity  and  HAROMssa  op  Tubes,  Jackets,  and  Hoops. 

8 IHCH  STEEL  B.  L.  BIPLES. 

[No  tension  teatfi  of  these  Bpecimei^.] 


Num- 
ber of 
riilo. 

Miirlu. 

Specific 
gravity. 

Hardnesn. 

2 

8K,  T 

S  Rii  n. 

7.8684 

17.53 

5 

8R4  T 

B  Ri4  A 

7.8600 

'   19.29 

6 

8  1^  T 

B  Rii  m. 

7.8571 

^18.68 

7 

811,  T 

B  Ri,  M 

7.8619 

17.53 

8 

8Rt  T 

BR«  H 

7.8576 

10.02 

9 

8R«  T 

BR.  H 

7.8661 

18.38 

11 

8R„T 

BR.  M 

7.8562 

10.90 

12 

8B„T 

BRc  K 

7.8520 

17.17 

13 

8R„T 

BR«  M 

7.8516 

17.09 

14 

8  Ru  T 

B  Rii  SS. 

7.8546 

15.51 

15 

8R„T 

BRc  M 

7.8502 

17.62 

16 

8R,.T 

BR,  M 

7.&^88 

18.98 

17 

8R„T 

BRc  M 

7.8534 

18.29 

18 

8R„T 

BRs  M 

7.8629 

18.19 

10 

8  R,.  T 

BR,  M 

7.8564 

15.58 

20 

8R»T 

BR,  H 

7.8572 

17.62 

21 

8R„T 

BRf  K 

7.8563 

17.53 

2 

8R,  J 

B  R,g  M 

7.8527 

19.29 

5 

8Rs  J 

BR,  M 

7.8540 

19.08 

7 

8R7  J 

BRi,M 

7.8586 

1&88 

8 

8R,  J 

B  Rio  M 

7.8648 

16.90 

0 

8R.  J 

BR„K 

7.8584 

16.82 

10 

8R,eJ 

bRuM: 

7.8560 

20.03 

11 

8Rti  J 

BR«  M 

7.8628 

16.15 

12 

8R|,J 

B  R,o  M 

7.6545 

20.03 

13 

8R„J 

BR,  M 

7.8533 

18.09 

U 

8R,4J 

BR«  M 

7.8517 

17.53 

15 

8R,cJ 

BR«  H 

7.8584 

ia78 

16 

8RicJ 

BR«  M 

7.8525 

10.60 

17 

8R,7J 

BR,  M 

7.8566 

20.25 

18 

8R|tJ 

BR,  M 

7.8526 

17.00 

19 

8R»J 

BR«  M 

7.8542 

10.81 

20 

8R,eJ 

BR<  M 

7.a566 

10.49 

6 

8R,  A, 

R4  M 

7.8522   ' 

21.64 

7 

8Rr  At 

R4  M 

7.8496 

20.35 

8 

t^t 

R4  M 

7.8512 

20.70 

0 

RRiM 

7.8580 

19.70 

10 

8  R,5  A4 

BR4M 

7.8482 

21.64 

11 

8  Rn  Aj 

R,  M 

7.8461 

30.36 

12 

8  R„  a.. 

R«  M 

7.8467 

23.30 

U 

8  Ri4  Aj 

Hi  M 

7.8520 

20.03 

16 

8  R|4  A4 

BR4M 

7.8548 

23.17 

17 

8  R|y  A* 

R4  M 

7.8512 

22.51 

18 

8  R|a  A» 

R,  M 

7.8504 

22.14 

10 

8  R|<|  Aj 

R4  M 

7.W»09 

23.17 

20 

8R«A, 

R,  M 

7.8536 

23.84 

23 

8B4A, 

R,  M 

7.8521 

22.89 

• 

10-INCH  WIRE-WOUSD  RIFLE,.  NO.  1. 


SPEGIMENS  PROM  STEEL  CASTINGS  FOR  JACKET 

AND  HOOFS. 
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8-INCH   STEEL   B.  L.  RIFLES. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  8-INCH  STEBL  B.  L. 

RIFLES, 


No.  of 
test. 


893 
905 
897 
898 
906 
914 
925 
916 
916 
939 
908 
933 
9a6 
940 
042 
947 
028 
804 
896 
896 
909 
917 
902 
910 
907 
911 
929 
918 
941 
934 
927 
950 


Position  in  gtu. 


Tube  No. 
Tube  No. 
Tube  No. 
Tube  No. 
Tube  No. 
Tube  No. 
Tube  No.  11 
do 


2. 
5. 
6. 

7., 

8. 

9. 


Tube  No.  12. 
Tube  No.  13. 
Tube  No.  15. 
Tube  No.  16. 
Tube  No.  17. 
Tube  No.  18. 
Tube  No.  19. 
Tube  No.  20. 
THbeNo.21. 
Jacket  No.  2 
Jacket  No. 
Jacket  No. 
Jacket  No. 
Jacket  No. 
Jacket  No.  10 
Jacket  No.  11 
Jacket  No.  12 
Jacket  No.  13 
Jacket  No.  14 
Jacket  No.  15 
Jacket  No.  16 
Jacket  No.  17 
Jacket  No.  18 
Jacket  No.  19 
.racket  No.  20 


Location 
of  speci- 
mens. 


Miadle. 
...do ... 
. .  .do ... 
...do ... 
. . . do  . . . 
...do ... 
. .  .do  . . . 


.do 


. . .do  . . . 
..  .do ... 
. .  .do .«. 
...do ... 
...do... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
. .  .do  . .. 
...do ... 
. .  .do  . ., 
...do  ... 
. . . do  . . . 
...do  ... 
..  .do ... 
.  ■ . do  . . . 
. .  .do  . . . 
. . . do  . . , 
. . .do  . . . 
...do .. 
.. .do ... 
. .  .do  . ., 
...do ... 


Elastic 

limit  per 

square 

inch. 


PotnuZf. 
46,000 
45,000 
47,000 
48,000 
52,000 
47,000 
44,000 
41,000 
46,330 
44,000 
41.000 
47,000 
49,000 
46,000 
49,000 
40,000 
47.000 
51,000 
46,000 
48,000 
47.000 
44,000 
48,000 
50,000 
52,000 
50,000 
47.000 
52,000 
49,000 
51,000 
49,000 
52,000 
49,000 


Ultimat<e 

strength 

per  square 

inon. 


PoundM. 

108,700 
85,580 

107,800 
96,660 
90,540 

105.600 
95,180 
92,100 
94,660 
92,200 
97,100 

105,600 
99,800 

101, 300 
96,200 

102,200 
96,810 

108, 330 
97,300 
96,775 
93,600 
88,200 

103,100 

103.600 
94,200 

107,800 
81,200 

110, 350 
99,100 

110,300 

106,700 

102,820 

107, 780 


Manner  of  failure. 


Triple  flexure 
— do... 
....do. .. 

do... 

do... 

....do... 

do... 

. . . .do. . . 

Double  flexure 

Triple  flexure 

...do.. 

...do.. 

— do.. 

...do. . 

...do.. 

. .  .do. . 

...do.. 

do. . 

...do.. 

...do.. 

...do.. 

Double  flexure 

Triple  flexure 

. .  .do 

Double  flexure 

. .  .do 

triple  flexure 

mm*  ^M.\M  ■•■••«•*• 

. .  .do .V. 

Double  flexure 
Triple  flexure. 


Length. 


Diameter. 


Inches. 
5 
5 
5 
5 
5 
5 

4.975 
5 

5.009 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.005 
5 
6 
5 
6 


Inches, 
1.128 

.798 
1.128 
1.0092 

.798 
1.128 
L129 
1.128 
1.103 
1.105 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.126 
1.0092 
1.0002 
1.0092 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.129 
1.128 
1.128 
1.125 
1.126 
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I 
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10-INCH   WIRE-WOOMD   £IFL£. 


No.  4=322. 

Marks,  ^\^iJ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


To^l. 


Pounds. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 

8,500 
8,750 
0,000 
9,260 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
U,500 
11,750 
12,000 
12, 250 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
13,500 
16.000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 


Per  oaiuure 
incn. 


Potindi. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 

34,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
'  45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 


ElonsAtion 
per  Inch. 


Inch. 
0. 

.000100 
.000333 
.000500 
.000667 
.000633 
.001033 
.001100 
.001133 
.601200 

.001300 

.001333 

.001400 

. 801467 

.001533 

.001633 

.001700 

.001800 

.001900 

.002000 

.002067 

.002200 

.002367 

.002500 

.002633 

.002767 

.003067 

.003600 

.004400 

.005667 

.007167 

.009000 

.010833 

.013000 

.015167 

. 017500 

.020000 

.022900 

.026000 

,029167 

.063000 

.037333 

.045000 

.0500 

.0583 

.0650 

.0800 

.1067 


SuooMwive 

eloneation 

per Isck. 


Inch. 


0. 


.000100 
.000233 
.  0t)0167 
.000167 
.000166 
.000200 
.000067 
.000033 
.000067 

.000100 

.000033 

.000067 

.000067 

.000066 

.000100 

.000067 

.000100 

.000100 

.000100 

.000067 

.000133 

.000167 

.000133 

.000133 

.000134 

.000300 

.000533 

.000800 

.001267 

.001500 

.  0018.13 

.001833 

.  002167 

.002167 

.002333 

.002500 

.062900 

.003100 

.003167 

.003833 

.004333 

.007067 

.0050 

.0083 

.0067 

.0150 

.0267 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


Saocesaive 

permanent 

set. 


Inch. 


0. 


.000067 


.000067 


Bemurks. 


Initial  load. 


Elosiio  limit  (approxi- 
mate). 


.000233     .000166 


.0UO367 


000700 


.000134 


.000333 


001367  !   .000667 


Tensile  strength. 


General  summury. 


Tensile  strength,  per  square  inch  of  original  section , , ponnda . 

Elastic  limit,  per  square  inch  of  original  section , do. . . 

Elongation  per  inch  after  rnptiire inch . 

Elongation  per  Inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  ruptnro do. . . 

Reduction  in  area  after  rapture,  i>er  centum  ol*  original  section 2L4 

Position  of  rupture ".20  from  the  nec^p 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumferenoe 

Elongation  of  iqch  sections , .....,...,,.,,......,, ,,.„,,. 'MO, ".99, ".?1* 


82,000 

33,000 

.1338 

.001200 

.064 
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1^0.  4323. 

Marks,  ^V^^V 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3''. . 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2  500 

3,750 

5.000 

C..250 

7,500 

8,000 

8.260 

8,«)0 

8,750 

9.000 

9.960 

9,500 

9.750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,290 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15),  600 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

]9;500 

20.000 

20.500 

21,000 

21,500 

22,000 

22.500 

23,000 

23,500 


Pemqaare 
inch. 


Pvutidt. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
92.000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
.58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 


Elongation 
per  Inch. 


Inch. 

0. 

.000100 
.000207 
.00043.') 
.000600 
.000733 
.001000 
.001067 
.001100 
.001200 
.001233 
.001900 
.001307 
.001400 
.0014.33 
.001583 
.001033 
.001700 
.001767 
.001833 
.001933 
.002067 
.002133 
.002233 
.002367 
.002533 
.002000 
.003333 
.003983 

..004833 
.006100 
.007933 
.009400 
.011633 
.018733 
.015783 
.018383 
.020500 
.023667 
.026667 
.030383 
.0350 
.0383 
.0467 
.0617 
.0600 
.0738 
.1000 


SncceBsiTe 

elongation 

per  inch. 


Inch* 

0. 

.000100 
.000167 
.000166 
.000167 

*.  000133 
.000267 
.000067 
.000033 
.000100 
.000033 
.000067 
.000067 
.000033 
.000033 
.000100 
.000100 
.000067 
.000067 
,000066 
.000100 
.000134 
.  000066 
.000100 
.000134 
.000166 
.000367 
.000433 
.000600 
.000900 
.001287 
.001833 
.001467 
.002233 
.002100 
.002000 
.002600 
.002167 
.003167 
.003000 
.003666 
.004667 
.0033 
.0084 
,0050 
.0088 
.0133 
,0287 


Permanent 
Het. 


0. 
0. 


Inch. 


0. 


.000033 


.00067 


.000267 


.000400 


000767 


Suceossive 

permanent 

set. 


Inch. 


0. 


.000033 


.000034 


Kemaiks. 


Initial  load. 


dflHtlc  limit. 


.000200 


.000133 


.000387 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    94,000 

Bastic  limit  per  sonare  inch  of  original  section do . . .    39, 000 

Elongation  per  incn  after  rapture inch . .      .  1 233 

Bongatioii  per  inch  under  snrain  at  elastic  limit do...  .001433 

BedxMtion  in  diameter  at  point  of  rapture do . . .        .  104 

Kediioti<ni  In  area  after  rapture,  per  centum  of  original  section 33.5 

Position  of  mpture ".35  Arom  the  ncok 

Character  of  broken  surface gmnular,  60  per  cent;  silky.  40  per  cent 

EloQgation  of  inch  Motions , ".07,  ".07,"^* 
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lO-mCH   WIRE-WOUND  BIFLE. 
^O.  4326. 


Marks,  'S,^,V 

Diameter,  ",564. 

Siecttonal  area,  ^  aqnare  iaclu 

Gauged  ieogth,  3". 


Appll«llo«i.. 

Wr 

Si 

«»H|V. 

Ht. 

P(i™w™t 

H,.„^ 

Totd. 

Vrl-.r 

li.-ao 

8,7W 
B.OOU 

il.lKW 
I2.6U0 

uivoo 

U,f-<1 

is;  two 

PmmiU. 
1,000 

wiooo 
tiaiooo 

33.IN» 
M.000 

Mjlooa 

as;  HOB 
39,01)0 

uioiw 
in:  mo 
WW 

is 

(10,000 
R!,000 

ss 

H,400 

000300 

OHorn 
ooioiig 

ai]|3s 

00  200 

(W7HM 
00«W7 

mam 

OUBff? 

u  sua 

0  7067 

nisooo 
O'juuoa 

0»1J 
0.187 

nsoo 
0*00 

Tnck. 

(lUUOBT 
OIKUM 

oooT:i4 

oo.»M 
owoon:! 

ouiicn 
ootooo 

WKMa 
OOlHIiT 

006U3.-I 

0U63 
00(17 

OlSO 

Inih. 

I»<A. 

Inllullond. 
KlHllo  limit 

Tensile  Btn-ngth. 

0. 

"■ 

0. 

.oosooo 

. 000000 

.oiaiM 

.03WB3 

.Doe»» 

EI»Uf,llmitp«Miuu«lnoh  of  ori) 

KlaoAntkon  p«r  Immaftdr  mptnro- 

Klmmntion  per  loch  DBdet  >inin  at  eluUs  limit 

Kediicllon  IndiMuatoT  ftt  point  of  ruptum 

Redui'llon  in  area  kftor  rapture,  pn  oantam  of  original  Hctlon 
Posilion  uf  roptnre  . . . 
Chanotar  of  fnikeB  ai 


tSiaiiiilari  blow  luda  in  fractoied  at 


".'.''.Ao.\\ '  .ew 

.",S  ftorathe  Kck 
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No.  4327. 


Marks,  Vt^ 

Diameter,  "'.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
pormcli. 

SacoeMire 

elongation 

perinob. 

Pennan«nt 
aet. 

Saooesaiye 
aet. 

ToftiBl. 

PwMnjtfe 
ineli. 

F9unds. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8,750 

0,080 

9,250 

0.500 

9,750 

10,000 

I0,2.'i0 

10.500 

10,750 

11.000 

11.*2jO 

11.500 

11.750 

12,000 

12.250 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15,500 

18,000 

18,500 

18»980 

Potmdf. 
1,009 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
82,000 
33,000 
34,000 
35,000 
88,000 
87,000 
38.000 
39,000 
40,000 
41,000 
^      42,000 
^     43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
^58,000 
58,000 
80,000 
82,000 
84,000. 
88,000 
87,920 

IndL 

0. 
.000138 
.000300 
.000467 
.000633 
.000600 
.001000 
.001083 
.001087 
.001133 
.001233 
.001300 
.001387 
.001400 
.001433 
.001633 
.002233 
.006600 
.007687 
.006500 
.  01(K«3 
.012000 
.012000 
.014167 
.013567 
.017033 
.021667 

^  .025000 
.030000 
.035000 

.038:m 

.045000 
.051687 
.0600 

IneK. 
0. 
.000133 
.000187 
.000167 
.000166^ 
.000167 
.000200 
.000033 
.000034 
.000068 
.000100 
.000067 
.000007 
.000(Ki3 

.oooo:» 

.000600 
.004387 
.001067 
.000833 

.ooi8:;3 

.001667 
.000900 
*.  001287 
.001400 
.002:)68 
.003734 
.003333 
.005000 
.0050(X) 
.003333 
.006667 
.(tti687 
.008333 

Inch, 
0. 
0. 

Ineh. 
.  0. 

Tnltial  load. 
Elaatio  limit 

0. 

.000033 

.000033 

.000300 

.000267 

.008800 

.006500 

.016200 

.007400 

* 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section •.-•- pounds..    67,020 

Klastie  limit  per  sanare  inch  of  original  8e<:tion do...    89,000 

Elongation  per  inon  after  rupture inch..      .0733 

Ekmgation  per  inoh  under  Atrain  at  elastic  limit do...  .001433 

Reduction  in  diameter  at  point  of  mptare do...       .025 

Itoduetion  in  area  after  rapture,  per  oentum  of  original  section 8.4 

Position  of  mptnre ".15  from  the  neck 

Character  of  broken  surface granular ;  fractured  surface  oontained  a  blow  hole  ".W  X  "'^ 

Ekmgationofiiichaecfcioau ".08*. ''.08,  ".08 
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Ifr-mCH   WIRE-WOUND  BIFLB. 


JS0.432S, 
Marks,  'Ji^  V 
.  Diameter,  ''.564.   . 
Sectional  area,  .25  aqaare  inch. 
Oaaged  length,  3". 


n 


AppUfd  Icdiu 

l«riuch. 

Hoew^itB 

>™«. 

Tot.lL 

■••a™ 

^V«h. 

Pimnrf». 

»!«>» 

S.2M 

II 

iilaso 
lalooo 

12,250 
13,500 

is; 000 

IS.fiOO 
10,000 

t^Goa 
iTiooo 

17)740 

LsloilO 
20,0110 

3o!oao 
wiiooo 

38;  000 
30,000 

40,000 

is;  000 

4S;D00 
4«.00O 

ii 

118, 000 

so;  000 

M 

7o;o«o 

I**. 

: 000133 

iooiioo 
iooias: 

:oorM7 

.002200 

iooeioo 

;  014400 

'.vaa 

!d387 

!05«7 
.0883 

.000133 
;0OU2«l 

;O0OO33 
.000007 
.000033 

;S 

.oouow 

.000134 

;ooT4a7 

.0019,13 

:ooso 

.OUM 

0, 

„. 

Iniltalload. 
FAtatin  UmiL 

-f  xnaile  itivngtb. 

.000(03 

UUDILI3 

.000033    1    0, 

.OOOUBT           .0001134 

.000200           .000133 

.D07M7 

-oixTaOT 

.0143*7 

-OOWOO 

' 

Generaf  mmmiiry. 

TfDKlle  ttrsnath  per  ntiitn  inch  of  oriiinal  nwlioD 

EIwUr1tinlt.periiqiiiirGliicharDri)tlna>>Mt<Dn 

EloiijntioD  per  inch  under  a&ain  at  eiwiicjiinli 

BeduuUon  Id  iliiun«t«r  at  potot  of  mptnra 

Ksdnction  inaraa  »n«r  mploie,  per  centum  of  oriRliial  MHitioti 

Poeltlonor  ruplare 

Chanctat  of  broken  aurfioe gianoUri  Autanid  ■nifiieeca 


...pnnnda..    7<.!>» 


III  two  gmall  blav  I 
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No.  4329. 


lOWBJ 


Marks,  S?,  5' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Qauged  Jengtli,  3'^ 


Applied  loads. 

ElODj^fttiqp 

per  incb. 

Saccessive 

eloQgatiou 

perlnch. 

Permanent 
Bet. 

Successive 

pemianent 

set. 

Kemarks. 

Totel. 

Per  square 
men. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

16.000 

16,500 

16.920 

P<mnd8. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
30.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
fiO,  000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,660 

Iiuh. 
0. 

.000133 
.000333 
.000567 
.000733 
.000033 
.001007 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001433 
.001533 
.002200 
.003167 
.006600 
.008167 
.000400 
.011033 
.011933 
.0i:{333 
.014733 
.016733 
.0200 
.0250 
.0283 
.0317 
.0367 
.0417 
.0483 
.0650 

Ineh. 
0. 

.000133 
.000200 
.000234 
.000166 
.000200 
.000134 
.000066 
.0(KHm 
.000033 
.000033 

.ooou:i4 

.000033 

.000033 

.000100 

.000100 

.000667 

.000067 

.0033:<3 

.0<«667 

.001233 

.  0016:13 

.000000 

.001400 

.001400 

.002000 

.003267 

.0050 

.0033 

.0034 

.0050 

.0050 

.0066 

.0067 

Inch, 
0. 
0. 

Inch. 
0. 

Tnitialioad. 
Elastio  limit 

Tensile  strength. 

0. 

0. 

a 

.000233 

.666233 

.007733 

.007500 

.014733 

.007000 

General  summary. 

TftDsUe  strength  per  square  inch  of  original  section poanda..    67,680 

Blaatio  limit  per  square  Inch  of  uriginal  section do...    38,000 

ElonjEstlaif  per  inch  after  rupture inch . .      .  0667 

Slonxation  per  inch  under  strain  at  ela.stic  limit do...  .001333 

Bedoction  In  diameter  at  point  of  rupture do...        .024 

Itedaction  in  area  after  rupture,  per  centum  of  original  section 8.4 

Position  of  mptnre at  middle  of  stem 

Cluuracter  of  broken  surface granular,  spongy  spot  at  the  eircu mference 

Elongation  of  Inch  sections « ".05  ".08*  .07 
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lO-mCH   WIBE-WOUND   BIFLB. 


TExmNioN  Hoop. 
Ko.4368. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Elongation 
per  inch. 

Total. 

Per  06  uare 
inch. 

Poundt. 

Poundt. 

Inch. 

250 

'    1,000 

0. 

1,250 

5,000 

.000075 

2,500 

10,000 

.000275 

3,750 

15,000 

.000425 

5,000 

20,000 

.000600 

6,250 

25,00(L 

.000775 

7,500 

30,000 

.001000 

8.750 

35,000 

.001225 

10,000 

40,000 

.001450 

10,250 

41,000 

.001500 

10,500 

42,0(K) 

.001550 

10,750 

43,000 

.  001625 

11,000 

44,000 

.001700 

11,250 

45,000 

. 001750 

11,500 

46,000 

.001800 

11,750 

47,000 

.001825 

12,  (KM 

48,000 

.001950 

12,250 

49,000 

.002025 

12,500 

50,000 

.002125 

12, 750 

51,000 

.002225 

13,000 

52,000 

. 002325 

13,250 

53,000 

.002476 

13, 500 

54,000 

.002675 

13,750 

55,000 

.002875 

14,000 

56.000 

.003750 

14,500 

58,000 

.005775 

15.000 

60,000 

.007700 

15.500 

62,000 

.009500 

16,000 

64,000 

..011875 

16,500 

66,000 

.014325 

17,000 

68,000 

.016250 

17.500 

70,000 

. 018875 

18,  MO 

72,000 

.021500 

18,500 

74,000 

.024750 

19,000 

76,000 

.028750 

10,500 

78,000 

.032000 

20.000 

80,(M)0 

.036875 

20,500 

82,000 

.0425 

21, «» 

84,000 

.0500 

21,500 

86,000 

.0575 

22^000 

88,000 

.0760 

22,170 

88,680 

.0950 

Snccenaive 

elongation 

perlnch. 


Inch. 


0. 


.000075 

.000200 

.000150 

.000175 

.000175 

.000225 

.000225 

.000225 

.000050 

.000050 

.000075 

.000075 

.000050 

.000050 

.000025 

.4)00125 

.000075 

.000100 

.000100 

.000100 

.000150 

.  000200 

. 000200 

.000875 

. 002025 

.001925 

.001800 

.002375 

.002450 

.001925 

. 002625 

.002625 

.003250 

.004000 

.003250 

.004875 

.005625 

.0075 

.0076 

.0175 

.0200 


Permanent 
set. 


JndL 


0. 
0. 


0. 


.000026 
.066056' 


.000175 


Snocesflive 

permanent 

set. 


Inch. 


0. 


.000025 


.000025 


000125 


.  000326     .  000150 


.000950 


.000625 


Initial  load. 


C  Elaatio  limit. 
I  Not  well  defln«d. 


Tenaile  atrength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnda..    88,680 

Elastic  limit,  per  square  inch  of  origimQ  section,  not  weU  defined do...    47.000 

£lon gatiou  per  inch  after  ruptii re Inch . .      .1035 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001825 

Reduction  in  diameter  at  point  of  rupture do. . .       .064 

£ed  uction  in  area  after  rupture,  per  centum  of  original  section >. 21. 4 

Position  of  rupture 1".6  fhnn  neek 

Character  of  broken  surface silky  oblique,  with  spots  of  light-colored  metal 

Elongation  of  inch  aeotiona : ".04,  ".07,  ".20*, 'UO 


10-INCH  WIBK-WOUKD   KIPLE. 
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No.  4370. 

Marks,  ^o^T^'*^^ 

Diameter,  ".564. 

Sectioiial  area,  .25  square  inch. 

G-auged  length,  4". 


Applied  loads. 


Total. 


250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.  IfA 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

15.000 

15,500 

ie,ooo 
ie.500 

17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
22,740 


I 


Per  sqaare 
inon. 


Poicndf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57.000 
58,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,960 


Elongation 
per  moh. 


Jndk. 

.000100 
.000250 
.000450 
.000650 
.000825 
.001025 
.  001225 
.001450 
.001500 
.001525 
.001575 
.001625 
.001675 
.001750 
.0J>1775 
.0ULM25 
. 001875 
.002000 
.002100 
.002200 
.002300 
.002450 
.002550 

.  oan75 

.001)325 

.oo4.rr5 

.  006250 

.008250 

.01tt'J75 

.012675 

.  015250 

.018250 

.021250 

.023875 

.027500 

.031250 

.085500 

.090125 

.0475 

.0650 

.0675 

.0800 

.1050 


Sacoesftive 

elongation 

perlncb. 


Inch. 
0. 

.000100 
.000150 
.000200 

.  ooirjoo 

.000175 
.000200 
.000200 
.000225 
.000050 
.000025 
.000050 
.000050 
.000050 
.  Wi0075 
.000025 
.000050 
.000050 
.000125 
.000100 
.000100 
.000100 
.000150 
.000100 
.000025 
.IKM)I50 
.  IMia^O 
.00187.'! 
.002000 
.002125 
.  0(»2:HX) 
. 002575 
.003000 

.oo;)Qoo 

.  002025 

.  003625 

.003750 

.004250 

.003625 

.  00a'{75 

.0075 

.0125 

.0125 

.0250 


Pennanent 

set. 


IlM^. 


0. 
0. 


0. 
".'666025" 


000225 


OOuTOO 


Saooessiva 
permanent 

set, 


Iw^, 


0. 


.000025 


. 000200 


.000175 


Bemarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    00,900 

Slaatio  limit  per  saaare  inch  of  original  section do...    49,000 

SlongatioB  per  incn  after  rnptare inch..      .  1250 

Slongatlon  per  inch  under  strain  at  elastic  limit do...  .001875 

Sedootion  in  diameter  at  point  of  rupture do. ..       .  084 

Badiictfon  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Poeition  of  rupture 2"  from  the  neclc 

Cbancter  of  broken  surface dull  Hilky;  oblique 

gtongatlon  of  inch  aeotioiM /. ".08,  ".22,  ".U,  ".09 
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10-INCH   WIRE-WOUND   RIFLE* 


No.  4369. 

Marks, /^Vi^5 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
9  500 


3 
5 
6 
7, 
8 
10 
10 
10 
10 
11 
11 
11 
11 
12 
12 
12 
12 
13 
13 
13 
13 
U 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
21 
21 


750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 


Per  aanare 
incii. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30^000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
.47, 000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 


Bloneation 
per  Inch. 


Inch. 
0. 

.000125 
.000300 
.000475 
.000050 
.000800 
.001000 
.001150 
.001300 
.001375 
.001425 
.001475 
.001500 
.001525 
. 001575 
.001625 
.001675 
.001750 
.001800 
.001925 
. 002025 
.002225 
.004000 
.005700 
.007500 
.009950 
.  011750 
.014250 
.016750 
.019750 
.022500 
.025750 
.  029375 
.033500 
.037500 
.0425 
.0500 
.0575 
.0700 
.1000 


Snccessive 

elonzation 

periQch. 


Inch. 
0. 
.000125 

.  000175 

.000175 

.000175 

.000150 

.000200 

.000150 

.OOOliiO 

.000075 

.000050 

.000050 

.000025 

.000025 

.OOOOSO 

.000050 

.000050 

.000075 

.  00(M)50 

.000125 

.000100 

.000200 

.001775 

.  001700 

.001800 

.002450 

.001800 

.002500 

.002500 

. 003000 

.002750 

.  003250 

.  003625 

.004125 

.004000 

.0050 

.0075 

.0075 

.0125 

.0300 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


0. 


0. 


Sncceaaive 

permanent 

set. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile -strength  per  sqnare  inch  of  original  section ponnds 

Elastic  limit  per  sqnare  inoh  of  originu  section .' do. 

Elongation  per  inou  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  ruptuz« 1".  13  from  the  neck 

Character  of  broken  surface : granular,  55  per  cent;  dull,  silky,  45perceofi 

Elongation  of  Inch  sectiona ".08»  ".22*,  ".Ifl,  "UW 


86,000 

50.000 

.1175 

.msno 

.074 


10-INCB  WIRE-WOUND  RIFLE. 
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Hoop  Au 

1(0.  4330. 

Marks,  ^<»^«»^> 

r>iameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  4". 


Applied  k»ad8. 

Elonfiration 
peruich. 

Succesni  ve 

elongation 

per  inch. 

Perman^t 
aet. 

Sacceanive 

permanent 

aet. 

Kemarks. 

TotaL 

Per  aqnare 
inch. 

PoiMdt. 

250 

1.250 

2,500 

3,750 

6.000 

«,250 

7.500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12.000 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15,440 

PoundM. 
1,000 
5,000 
10,000 
i5,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
61,760 

Inch 
0. 

.000075 

.000250 

.000375 

.00a'>25 

.000675 

.000875 

.000900 

.001000 

.010000 

.  013750 

.015000 

.016600 

.018000 

.010875 

.021700 

.023750 

.0300 

.0360  . 

.0388 

.0450 

.0625 

.0600 

.0700 

.0850 

.1025 

.1325 

.2050 

Inch. 
0. 
.000075 
.  000175 
.000125 
.000150 
.000150 
.000200 
.000025 
.OOOIUO 
.009000 
.Oa'J750 
.001250 
.001500 
.001500 
.001875 
.001825 
.002050 
.000250 
.0050 
.0138 
.0062 
.0075 
.0075 
.0100 
.0150 
.0175 
.0300 
.0725 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

* 

Tensile  strcni^h. 

-.000025 

—.000025 

.013875 

.013900 

. 022250 

.008375 

...a....... 

General  summary. 

Tensile  atrengtli  per  aqnare  inch  of  original  section pounds..      61,760 

Elastic  limit  per  saaare inch  of  origiuu  section do...      31.000 

Kloufcation  per  incn  alter  rnpture inch . .       .  2.^00 

Elongation  per  inch  under  strain  at  elosticlimit do. . .     .OOUOOO 

' Seduction  in  diame ter  at  point  of  rtiptn re do . . .         A'H 

Bednction  in  area  after  rupture,  per  cent  of  original  section 41 .9 

Position  of  rapture 1  ".75  from  the  nt'i'k 

Cluunctar  of  broken  surface silky 

lOoBgiktioD  ckf  inch  sections ".17,  ".20,  ".43*,  ".20 


138 


10-INCH  WIRE-WOUKD    BIFLX. 


No.  4331. 


Marks/®  ^,?f^' 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gaagecl  length,  4". 


Applied  loads. 

Eloneation 
perlncb. 

Si]€oesaive 

eloneatlon 

per  inch. 

Permanent 

set. 

Snocesslve 

permanent 

set. 

• 

Bemarka. 

Total. 

Per  nqnare 
Inch. 

Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

-12,000 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15.500 

16.000 

16,500 

16,520 

PoufUU. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52, 000 
&1,U00 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
66,080 

Inek. 
0. 

.000175 
.000400 
.000650 
.000700 
.000675 
.001050 
.001075 
.001125 
.001200 
.001225 
.001275 
.001300 
.001350 
.001450 
.013750 
.015750 
.018125 
.021750 
.025500 
.029875 
.  033750 
.038750 
.04.'>000 
.  051875 
.0625 
.0750 
.0900 
.1125 
.1050 

Inck. 
0. 

.000175 
.000225 
.000150 
.000150 
.000175 
.000175 
.000025 
.000(^ 
.000075 
.000025 
.000030 
.000025 
.000050 
.000100 
.012300 
.002000 
.002375 
.003625 
.0037riO 
.003875 
.0i>4375 
.005000 
.006250 
.000875 
.010625 
.0125 
.0150 
.0225 
.0525 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

« 

.000023 

.000025 

.000075 

.000050 

.014175 

.014100 

*  Oeneral  mmniary. 

Tensile  strengthper  nqnare  Inch  of  oriijfinal  section pounds..      06,080 

ElastJclinitt  per  Miliar*)  inch  of  origlniu  section do...      37,000 

Bloiigation  |M)r  inctt  nftur  rupture inch..        .2000 

Elongation  per  inch  under  straiu  at  elastic  limit do...    .001350 

Keduction  iii  diameter  at  poict  of  rupture do...         .  116 

Kcduction  in  area  after  rupture,  per  centum  of  original  section 36l4 

Position  of  rupt4iro l".ao  fktrni  neck 

Character  or  broken  surface dull,  silky 

Elongation  of  inch  sectiona ".27*,  ".23,  ".17,  "J3 


lO-INCH  WIRE-WOUND  BIFLE. 
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No.  4329. 

Marks,  iS^S-^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged.  lengthy  3''. 


Applied  UMids. 

Elongatioji 
periucb. 

Sacoea^iye 

Permanent 
aet. 

SacceBsiye 
permanent 
.  set 

Kemarks. 

Total. 

Per  fMiuare 
iiicn. 

elonsation 
perlnoh. 

Poimdt. 
250 
1,250 

I*ound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
38.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
THI,  000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
60,000 
67,680 

Inek. 
0. 

.000133 
.000333 
.  000567 
.000733 
.000933 
.001067 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001433 
.001533 
.002200 
.003167 
.006600 
.008167 
.000400 
.011033 
. 011933 
.013333 
.014733 
.016733 
.0200 
.0250 
.0283 
.0317 
.0367 
.0417 
.0483 
.0550 

Inek. 
0. 

.000133 
.000200 
.000234 
.000166 
.000200 
.000134 
.000066 
.  WHMXM 
.000033 
.000033 

.oouo;i4 

.000033 
.000033 
.000100 
.000100 
.000667 
.000967 
.003333 
.ft«667 
.001233 

.  ooitm 

.000900 

.  001400 

.  001400 

.002000 

.003267 

.0050 

.0033 

.0034 

.0030 

.0050 

.0066 

.0067 

Inch. 
0. 
0. 

Inch, 
0. 

InitiAiload. 
Blastio  lixntt. 

2.500 

3,750 

5,000 

0. 

6. 250 

7.500 

0. 

8,000 

8,250 

S,500 

S,750 

9,000 

9,290 

9,500 

9.750 

10,000 

10,250 

10,500 

1^750 

11,000 

11.250 

11,500 

U,750 

12.000 

12,250 

12,500 

13,000 

13,500 

I4.00O 

14,500 

15,000 

15.500 

16.000 

16,500 

0. 

.000233 

.666233 

Tensile  strength. 

.007733 

.007500 

.  014733 

.007000 

16,920 

f 

General  summary. 

Toifle strength  per  aqnare  inch  of  oriffinal  section pounds..    67.680 

SUstie  limit  per  sqaare  inch  of  uriginiu  sei'tion <lo...    38,000 

HoDfEatiotf  per  inch  after  rupture inch..      .0667 

IbnitatioD  per  inch  under  Htrain  at  elflAtic  limit do...  .0013:^3 

Bfsdnctioa  in  diameter  at  point  of  rapture do. . .        .024 

B«dactkKi  in  area  after  rupture,  per  centum  of  orijcix^al  section 8.4 

Fori tioo  of  rapture - at  middle  of  stem 

Cliaraoter  of  brokev  surface granular,  spongy  spot  at  the  circumfereuce 

lloagstioiioftnch  aections * ".05  ".08*  .07 
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10-INCH  WIBE-WOUND  RIFLS. 


Teunnion  Hoop, 
Ko.436a. 

Diameter,  '^564. 

Sectional  area,  ^5  square  inch* 

Gauged  length,  4J*. 


Applied  Iftads. 


Total.      ^^^^^ 


ftdafl 
ncii. 


inc; 


Poundt. 

Poundt. 

250 

1,000 

1,250 

6,000 

2,500 

10,000 

3,750 

16,000 

6,000 

20,000 

6,250 

25,ooa 

7.500 

80.000 

8,750 

35,000 

10,000 

40,000 

10.250 

41,000 

10.500 

42,  0(H) 

10, 7.'J0 

43,000 

11,000 

44,000 

11,250 

45,  (HH) 

11,500 

46,000 

11,750 

47.000 

12,000 

48,000 

12,250 

49,000 

12,  5(H) 

50,000 

12,750 

51,000 

13,000 

52,000 

13,250 

53,000 

13,500 

64,000 

13,750 

55,000 

14.000 

56,000 

14,500 

58,000 

15.000 

60,000 

15,500 

62,000 

16,000 

64,000 

16,500 

66,000 

17,000 

68,000 

17.500 

70,000 

18,  MO 

72,  (MH) 

18,  500 

74,000 

19,000 

76.(H)0 

10,500 

78,000 

20,000 

80,  (MH) 

20,500 

82,000 

21, 0(H) 

84.000 

21,500 

86,000 

22f000 

88, 0(H) 

22, 170 

88,680 

EloDSAtion 
perT&ch. 


IfUh. 

0. 

.000075 
.000276 
.000425 
.00(HkH) 
.000775 
.001000 
.001225 
.001450 
.001500 
.001550 
.001025 
.  0017(H) 
.  001750 
.0018(H) 
.001825 
.001950 
.002026 
.002125 
.002225 
.  (Hr2325 
.002475 
. 002U75 
.002875 
.003750 
.  005775 
.007700 
.  0095(K) 
..011875 
. 014325 
.  016250 
.018875 
.Q21500 
.024750 
.028750 
.032000 
.036875 
.0425 
.0500 
.0575 
.0760 
.0960 


SnccenAiYO 

•lonsatioti 

perlnoh. 


Inch, 
0. 

.000076 

.000200 

.000150 

.000176 

.000175 

.000225 

.000225 

.000225 

.000050 

.  0000.'iO 

.000U75 

.000075 

.0UOO50 

.000050 

.000025 

.4KH)125 

.000075 

.000100 

.000100 

.  OOOliH) 

.000150 

.  00J)200 

.  0(H)2(H) 

.000875 

.002025 

.001925 

.001800 

.002376 

.002450 

.001925 

.002626 

.002626 

.003250 

.004000 

.003260 

.004876 

.005625 

.0075 

.0075 

.0175 

.0200 


Pflnnanont 
wt. 


JndL 


0. 
0. 


0. 


.000026 
'.'066056' 


000176 


SnecemiTe 

pennuieDt 

wt. 


Indi. 


0. 


,00002s 


000026 


.000125 


000326 


.000950 


000150 


.000025 


Initija 


C  Elastic  liiDfi. 

I  Not  well  defined^ 


Tensile  strength. 


Getural  tummary. 


Ten  slle  ntren  gth  per  square  inch  of  original  seotion ponnds . .    88, 6S0 

Elastic  limit,  per  square  inch  of  original  section,  not  well  defined do. ..    47, OOP 

Elongation  pier  iiit>h  after  rupture inch . .      .  i^ 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001825 

Ked  uc  t  ion  in  d  ifl  meter  at  poin  (ofrupture do...       .064 

KiMluctiou  in  area  after  rupture,  per  oentnm  of  original  section 21.4 

Position  of  rupture l".6fttMnDeck 

Character  of  broken  surface silky  oblique,  with  spots  of  light-colored  metsl 

Elongation  of  inch  aaotiona ".04,  "UI7,  ".20*, 'UO 
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No.  4356. 

Marks,  ^^1?§»^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inclu 

Ganged  length,  4^'.  ' 


Applied  loads. 

Elonffatioii 
per  Inch. 

Sncc«Mive 

eloDsation 

perlnch. 

Permanent 
set. 

SnooeaslTe 

permanent 

•et 

Semarkt. 

Total. 

Per  BQiiare 
incli. 

Pounds. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7,500 

8.750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12.500 

13,000 

13,500 

14.000 

14,500 

15.000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18.500 

19,000 

19,500 

19,580 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78.320 

Inch. 
0. 

.000175 
.000350 
.000475 
.000650 
.000800 
.001000 
.001200 
.001375 
.001425 
.001475 
.001525 
.002100 
.  002:^25 
.002625 
.002825 
.003250 
.  005125 
.005525 
.006750 
.  010125 
.013250 
.  014750 
.019750 
.0225 
.0237 
.0275 
.0300 
.0325 
.0375 
.0425 
.0475 
.0550 

Inch. 
0. 

.000175 
.  000175 
.000125 
.000175 
.000150 
.000200 
.000200 
.000175 
.000050 
.OOCHSO 
.000050 
.  000575 
.  00H225 

.  ooo:ioo 

.000200 
.000425 
.  001875 
.000400 
. 001225 
.  003375 
.  003125 
.001500 
.005000 
.002750 
.0012 

.oa38 

.0025 
.0025 
.0050 
.0050 
.0050 
.0075 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

Klaatic  limli 
Tensile  strength. 

0. 

...... i..... 

• 

1             

* 

General  summary. 

Tenalle  strength  per  square  inch  of  original  sectionT. pounds..    78,320 

Elastic  limit  per  sanare  inch  of  originu  section do. . .    43,  OOO 

Elongation  per  inch  after  nipinre inch. .      .  0675 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  001525 

Bedactlon  in  diameter  a%  point  of  rupture do...       .034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11. 6 

Position  of  rupture ".20  from  the  neck 

Chancter  of  broken  surface granular;  dull  flaky  at  the  circumference 

ElongKtfqn  of  inch  aectlona ".03,  ".03,  ".05,  ".16* 
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9ol4357. 
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Ganged  lengthy  4". 
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Hoop  0%. 

I7o.4333» 

Marks/' ^?'^ 

diameter,  ".5M. 

Sectioiial  area,  J25  square  inch. 

Ganged  length,  4'^ 

Specimen  has  a  spongy  stenu 


Applied  loads. 

Eloneatiofii 
per  inch. 

SacoeHaive 

elonj^ation 

per  inch. 

Permanent 
set. 

* 

SncoesaiTe 
permanent 

Mt. 

Bemarka. 

Total. 

Per  aonare 
incii. 

JPiMNMb. 

250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 
8,000 
8,250 
8,500 

8,750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13.210 

Fimndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 

81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
52,840 

Inek. 

0. 

.    .000150 

.000300 

.000475 

.1)00625 

.ooon5 

.001500 

.001625 

.001800 

.002300 

.002025 

.008125 

.012050 

.012825 

.014750 

T015675 

.017675 

.0225 

.0262 

.0300 

.0362 

.0400 

.0475 

Inch. 
0. 

.000150 
.000150 
.000175 
.000150 
.000150 
.000725 

.000125 

.000175 

.000500 

.000625 

.005200 

.003925 

.000875 

.001825 

.001125 

.001800 

.004825 

.0037 

.0038 

.0062 

.0088 

.0075 

Inch. 
0. 
0. 

• 

Inch. 
0. 

Initial  load. 

Elantic  limit  below  30,- 
OUO  pounds  per  square 
inch. 

• 

Tensile  strength. 

.000175 

.000475 

.007025 

.006550 

.016050 

.009025 

► 

General  Bumniary. 

Tensile  stren^fa  per  square  inch  of  original  section pounds..    52,840 

.XIasticlimit  per  square  inch  of  original  section below  30,000  pounds 

Slongation  per  incn  after  rupture inch..      .0675 

liednction  in  d  iatmeter  at  point  of  rupture do . . .       .  064 

Beduetion  in  area  after  rupture,  per  cent  of  original  section 21.4 

Position  of  rupture ''.8  from  the  neck  / 

Character  of  broken  sorfiaoe silky,  20per  cent  of  area  spongy 

Xkmgationofinchseotiotta ".01,  ".04,  ".05,  ".11* 
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10-INCH   WIRE-WOUND   BIFLE. 


No.  4335. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloD^tion 
per  inch. 

Suocessire 

elonffation 

per  Inch. 

Permanent 
set. 

SncoeaslTe 
permanent 

set 

Total. 

Per  square 
incn. 

Pounds, 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.500 

11.000 

11,500 

12.000 

12.500 

13.000 

13.500 

14.000 

14.500 

15,000 

15,410 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000' 
61,640 

Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.001000 
.001067 
.001167 
.001400 
.002500 
.006000 
.009667 
.010667 
.012067 
.013167 
.014433 
.0183 
.0217 
.0250 
.0283 
.03.'t3 
.0383 
.04,50 
.0517 
.0583 
.0700 

Inch. 
0. 

.000133 
.000167 
.  0(MI133 
.000167 
.000167 
.0U(r233 
.000067 
.000100 
. 000233 
.001100 

.  ooysoo 

.  003067 
.001000 
.001400 
.OOllUO 
.001266 

.oo:«67 

.0(Ui4 
.0033 
.0033 
.0050 
.0050 
.0067 
.0067 
.0066 
.0117 

Indi. 
0. 
0. 

Inch. 

a 

Tnitia]  load. 

« 

Eiastio  limii. 
Tensile  atrength. 

0. 

0. 

.004733 

.004733 

.012900 

.008107 

General  Mummary. 

Tensile  strength  per  square  inch  of  original  section poundB..    61,640 

Elastic  limit  per  square  inch  of  originafsection do —    31,660 

Elongation  per  inch  after  rupture inch..      .0967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001067 

Keduclinn  in  diameter  at  point  of  rupture.: '. do —        .054 

Reduction  in  area  after  rupture,  per  cent  of  original  section —        18.3 

Position  of  rupture 1".60  fW>m  the  neck 

Character  of  broken  surface,  granular,  45  per  cent ;  dull  silky  with  dark -colored  blow  bole,  &5  per  cent 
Elongation  of  inch  aectiona ".10,  ".11%  ".06 
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1S0.43U. 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


1       AppHed  loads. 

EloDeatfon 
per  inclu 

SncoesBiTe 

eloDjsatioxi 

per  inch. 

Permanent 
set. 

Saceeasive 

permanent 

aet. 

Bemarka. 

Tot«L 

Per  aa  uare 
inch. 

Pounds. 

250 

1,260 

2.500 

5,000 

7,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10.000 

10.250 

10,  .500 

10,750 

11.000 

11,250 

11.500 

12,000 

12.500 

13.(*00 

13,500 

14.000 

14.500 

15.000 

15.500 

15,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
^2,000 
43.000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,920 

Indi, 
0. 
.000100 
.000300 
.000600 
.001050 
.001225 
.001275 
.001300 
.001325 
.001375 
.001550 
.003250 
.004450 
.006000 
.007025 
.000500 
.013760 
.016125 
.018750 
.021500 
.024500 
.028125 
.032000 
.036500 
.041750. 

Inch. 
0. 
.000100 
.000200 
.000300 
.000450 
.000175 
.000050 
.000025 
.000025 
.000050 
.000175 
.001700 
.001200 
. 001550 
.001925 
.001575 
.004250 
.002375 
.002625 
.002750 
.003000 
.  00:^625 
.003875 
.004500 
.005250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElAatio  limit. 

• 
Tensile  atrength. 

0. 

» 

.000125 

.000125 

*       .     ... 

General  summary. 


63,020 

30,000 

.0550 

. 001375 

.064 


Tensile  atrength  per  aqnare  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Ekmgation  per  inch  after  ropture inch 

Elongation  per  inoh  under  strain  at  elastic  limit du. 

Beduc-tion  in  diameter  at  point  of  rupture do. 

Kednction  in  area  after  rupture^  per  cent  of  original  section 21.4 

Position  of  rnptni« at  neck 

Character  of  broken  surface silky,  spongy;  40  per  cent  of  snrftice  dnrk  colored.    Opened  cracks 

in  stem  in  vicinity  of  fracture. 
Slongatioa  of  inch  sections ".10*. ''.04,  ".04,  ".04 

H.  Ex.  161 ^10 
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10-INCH   WIRE-WOUND   RIFLE. 


No.  4334 

Marks,  ^^^J*^ 

Diameter,  **.h65. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 

Specimeix  has  a  spongy  stem. 


Applied  loads. 

ElongAtioD 
per  inch. 

Sncressive 

elonf^Uon 

per  inch. 

PerroiiDeiit 

set 

SaeoeMiTe 

Total. 

Fersonare 
incD. 

pemuuient 
set. 

Bemarks. 

Founds. 

250 

1,250 

2,500 

3,760 

5,000 

6,250 

6,750 

7,000 

7,2.50 

7,500 

7,760 

8.000 

8,250* 

8,500 

8,750 

9,000 

9,500 

10,000 

10,500 

11,000 

11.500 

12.000 

12.500  V 

13,000  ' 

13.160 

PoundM. 

1.000 
5,000 
10,000 
15,000  ' 
20,000 
25.000 
27,000 
28,000  . 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
52,040 

Inch. 

0. 
.000125 
.000300 
.000600 
.000700 
.000875 
.000050 
.003200 
.004375 
.007650 
.0111.50 
.  012875 
.014300 
.016000 
.017750 
.0212 
.0250 
.0312 
.0350 
.0400 
.0475 
.0600 
.0675 
.0850 

In«h. 
0. 

.000125 
.000175 
.000200 
.000200 
.000175 
.000075 
.002250 
.001175 
.003275 

.oo:t.5oo 

.001726 

. 001425 

.001700 

.001750 

.003450 

.0038 

.0062 

.0038 

.0050* 

.0075 

.0125 

.0075 

.0175 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  liiaii. 

Tensfle  strength. 

.... 

. 

"".006550 

.006550 

.016300 

.009750 



General  sumfnary. 

Tensile  stren^h  per  square  Inch  of  orisinal  section poonda..    53,610 

Klastio  limit  per  HQuare  inch  of  original  section .' do...     27,000 

Blongation  per  int-ti  after  rupture inch . .      .  1060 

Xlongation  per  inch  under  strain  at  elastic  limit do...  .000950 

Kedurtion  in  diameter  at  |>oint of  rupture do...        .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture '. r'.9 from  the  neck 

Character  of  hroken  snrDaoe silky;  40  per  cent  of  surface  spoB|;y 

Elongation  of  inch  sectioxu ".09,  "JO*.  ".97,  ".M 


10-INCH   WIRE-WOUND  BIFi£. 


147 


^ 


:  I 
« 

1 


:So.4336. 

Marks,  "WR,c 

Oiameter,  ".665. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
Specimen  has  a'  spongy  stem. 


Applied  loads. 

Elmiffatioii 
permciL 

SncoeMiye 

elongation 

per  inch. 

FemuuieDt 

set. 

Successive 

permanent 

set. 

Toui.  ^"j^r 

PlOOTldC 

250 
1,250 
2,500 
5,750 
6,000 

5,250 
5,500 
5,750 
6,000 
6.250 
6,500 
6,750 
7,000 
7,250 
7.500 
8,000 
8.500 
0,000 
9,100 

FWndt. 

1,000 

5,000 

10,000 

15.000 

20,000 

21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30.000 
32,000 
34,000 
36,000 
36,400 

Inch. 
0. 

.000100 
.000333 
.000500 
.001100 

.0012»3 

.001667 

.002033 

.003000 

.004067 

.OOfrSOO 

.006833 

.000333 

.011067 

.019000 

.0200 

.0250 

.0317 

Inch. 
0. 

.000100 
.000233 
.000167 
.000600 

.000133 

.000434 

.000366 

.000967 

.001067 

.001433 

.001333 

.002500 

.0^12334 

.003333 

.0050 

.0050 

.0067 

Ineh. 
0. 
0. 

Inch. 
9- 

Initial  load. 

Elastic  limit  below 
20,000  pounds  per 
square  incli. 

Tensile  strength. 

.000333 

.000383 

.003233 

• 

.002000 

.010533 

,007300 

General  summary. 

Tensile  siitength  per  square  inch  of  original  section pounds..  36,400 

Elaatie  Kmlt  per  square  inch  of  original  section below  20, 000  pounds 

Elongation  per  inch  after  rapture .Inch..      .U600 

ReducUop  in  diameter  at  point  of  rapture do. . .        .085 

Eedaction  is  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rapture ".5  from  the  iiwk 

Cluyracter  of  Dh>lcen  surface silky,  45  per  cent;  balance  of  surface  dork-colored  unsound  metal. 

which  formed  the  walls  of  spongv  place  in  the  cssting.    The  metal  was  spongy  at  tlie  opijostte  end 

of  the  specimen,  with  small  blownoles  along  the  length  of  the  stem. 
Ekmgation  of  inch  sections ".12%  '^03,  ''.03 
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10-INCH    WIEE- WOUND   BIFLE. 


ISo.  4395. 


Marks,  ^*1f5»^ 

Diameter,  '^564* 

Sectional  area,  .25  square  inch. 

Gaaged  length,  4". 


Applied  loada. 

Elonntion 
permch. 

SnocestjiTe 

elongation 

per  inch. 

Permanent 
set. 

Sacceseive 

permanent 

aet. 

Bemarka. 

Total. 

Persauare 
inon. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9.000 

9,250 

9,500 

9,760 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

19,710 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
36,^D00 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,840 

Inch. 
0. 

.000150 
.000400 
.000700   X 
.001025 
.001225 
.001275 
.001300 
.001.325 
.001375 
.001425 
.001450 
.  001500 
.WI525 
.  001550 
.001575 
.008250 
.000200 
.012500 
.014500 
.016250 
.018250 
.021625 
.024500 
.027900 
.032000 
.035300 
.0425 
.0475 
.0525 
.0600 
.0700 
.0775 
.1000 
.1275 
.1700 

Inch. 
0. 

.000150 
.  000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000300 

.000325 
.000200 

.000050 

0. 

" 

. 000025 

.000025 
.000050 
.  000U50 
.0OOU25 
.000050 
.000025 
.000025 
. 000025 
.  0l»6675 
. 000050 
.003300 
.002000 
.001750 
.002000 
.  003375 
.002875 
.  00:i400 
.004100 

.00:^00 

.0072 
,0050 
.0050 
.0075 
.0100 
.0075 
.0225 
.0275 
.0425 

.000025 

.000025* 

• 

GenertU  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    78.640 

Elastic  limit  per  square  inch  of  original  section do...    45.000 

Elongation  per  inch  aft<^r  rupture inch..      .2125 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001575 

Keductioii  in  diamct4?r  at  point  of  rupture do...         .104 

Keduction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture - ".75  frinn  the  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  aeoUonfl ,^....".13,  ".17,  ".22.  "JB* 


10-INCH   WIRE-WOUND   BIPLR 
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No.  4393. 


Marks,  i«^§«<^ 

Diameter,  ^^564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  4J'. 


Applied  loads. 

per  mob. 

SuecesslTe 

eloneation 

perlncb. 

PermaDeat 
set. 

Successive 

pennaueDt 

set. 

Bemarks. 

Total. 

Peraqnare 
incn. 

Pottndv. 

2S0 

1,250 

2.600 

6,000 

7.500 

8.750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18.000 

13,500 

14,000 

14,500 

15.000 

15.500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
69,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 

JfMA. 

0. 

.000150 
.000825 
.000726 
.001060 
.001250 
.001275 
.001300 
.001825 
.001375 
.001426 
.001475 
.001500 
.001525 
.001560 
.001575 
.007500 
.009625 
.018125 
.014600 
.015500 
.018250 
.020750 
.023500 
.026600 
.030000 
.083626 
.038750 
.0425 
.0600 
.0650 
.0625 
.0725 
.0650 
.1050 
.2000 

Inch. 
0. 

.000150 
.000175 
.000400 
.000325 
.000^ 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.005925 
.002125 
.003500 
.001375 
.001000 
.002750 
.002500 
.002750 

.  .oo:)Ouo 

.003500 

.003625 

.005125 

.003750 

.0075 

.0050 

.0075 

.0100 

.0125 

.0200 

•Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

# 

a 

a 

.0950 

I 

I 


1. 


Qeneral  summary. 

• 

Tensile  streng^  per  square  Inch  of  original  section pounds..    80,000 

Elastic  limit  per  sqnare  inch  oi  origimu  section do . . .    45, 000 

Elongation  per  incn  after  mptnre inch . .      .1550 

Elansation  per  incli  under  strain  at  elastic  limit do . . .  .  001575 

KediKtion  in  diameter  at  point  of  mptare do...        .  084 

Kednctionin  area  after  mptnre,  per  cent  of  original  section 27.6 

Poaltkm  of  mptore r'.7froni  the  neclt 

Character  of  broken  aurCsoe silky,  oblique;  opened  cracks  in  surface  of  stem 

Wmnationofinchieotions ".10,  "05,  ".23,  ".14 
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lO-INCH    WIEE- WOUND   BIFLE. 


No.  4395. 

Marks,  ^*^5»^ 

Diameter,  ".664* 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

0,250 

0,500 

9,760 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17.000 

17, 500 

18.000 

18,500 

19,000 

19,500 

19.710 


PersQuare 
inch. 


Pound*. 
1,000 
5,'000 
10.000 
20,000 
30,000 
35,000 
36,^D00 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
78,840 


Elon^ioii 
per  inch. 


Inch. 
0. 

.000150 
.000400 
.000700 
.001025 
.001225 
.001275 
.001300 
.001325 
.001375 
.001425 
. 001450 
.  001500 
.001525 
.0015.'»0 
.  001575 
.008250 
.009200 
.012500 
.014500 
.0162.50 
.018250 
.021625 
.024500 
,027900 
.032000 
.035300 
.0425 
.0475 
.0525 
.0600 
.0700 
.0775 
.1000 
.1275 
.1700 


SncoestjiTe 

elongation 

per  inch. 


Inch. 

.000150 

.000250 

.00(t300 

. 000325 

.0002(K) 

.000050 

.000025 

.000025 

.00005U 

.  000t)50 

.000025 

.000050 

.000025 

.000025 

.000025 

.006675 

.000050 

.003300 

.002000 

.001750 

.002000 

. 003375 

.002875 

.003400 

.004100 

.003300 

.0072 

.0050 

.0050 

.0075 

.0100 

.0075 

.0225 

.0275    . 

.0425 


FMmanent 
aet. 


Inch, 


0. 
0. 


0. 


.000025 


SncoessiTe 

permanent 

aet. 


0. 


Inch, 


000025' 


Iniiialload. 


Elaatic  limit. 


Tensile  strength. 


General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,840 

Elastir  limit  per  snuare  inch  of  original  section do...    45.0M 

Elongation  per  inch  after  rupture inch..      .2125 

Elongation  ))er  inch  under  strain  at  elastic  limit do...  .00157S 

Keduction  in  diameter  at  point  of  rupture do...         JOi 

Keduction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture - ".75  from  the  neck 

Character  of  broken  surface silky,  oblique 

ElongaUonofinchseoUona .^...."a3,".l7, '^22.  ".3?* 


lO-mCH  WIRE-WOUND   BIFLB. 


No.  4393. 
Marks,  ""^g-o. 
Diameter,  "£64. 
Sectional  (ffea,  J^  Bgnare  inch. 
Ganged  length,  4". 


AppUed  l<«dB. 

Sx, 

oceaalvB 

SB. 

,'=S 

Remula. 

* 

TouL 

—iA"" 

^fs"  "^ 

IIS" 

390 

IS 

&.509 

1,000 
■^!ooo 

43!u00 

4si000 
4S.O00 

mIiwo 
4a,iioa 

50,000 
5i000 
B4.0U0 
SO,  000 
58.000 
M.OIIO 
G->,Dao 

|:S 

7>j!  000 

r/.ooo 

78,000 
80.000 

0. "    '        0 

!d0127S 
.001300 
,0013» 

;001»2S 
.00M7S 

loOIGK 
.001550 

'.vxixn 

.042S 

!o«K 

.2000 

OOQ150 

OOOO-iD 
0U0025 

00O05O 
OOHTJS 

00002B 

Dooiias 

0059-.» 

ooap 

OOlilOO 
003J50 
OCUVM 
0iri750 

OU^'iOO 

0061  iu 

0050 
0100 

•I.CU. 

Inrk. 

InlUiJ  iDBd. 
Kluttic  lilDll. 

'i'ejiiilf  ilrmKth. 

0. 

0. 

IB.  Ml 
0,750 

S.ilW 
i.SUQ 

6.500 
7,000 

:.soo 
a^s-o 

General  lunmary. 

IteiaDB  (tnottii  par  sqime  bnh  of  original  •eeUon ponndi..    80,000 

BHtieliBUperiqiianlDekotorlgiiuJBectioD do...     15,000 

BagMkn  per  fawn  ■ftcT  mptare Ini^h..      .1560 

BaniuiiHi  periBCb  nuto  atndn  at  elasUo  limit - do...  .001575 

Std£tloalndlHael«T«tpalDtDftn|.tiire do...        .OU 

KadKthHi  Id  ana  Bner  mptare,  p«  sent  or  original  aaction 27.  B 

PovltloB of raptqre .-..- -..,-.-.. - 1".V  from  the  neck 

Ckanstsrotbmkeu  aurtkoe •Uky,  otiUquOi  opened  oraclia  fai  aurfaue  of  Btvu 

BnatatloBafliMihaaotiiina ".10, "  JS,  ".Z3.  ".It 
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10-INCH  WIRE-WOUND   RIFLE. 


No.  4338. 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Sooceasire 

elongation 

per  Inch. 

Permanent 
aet. 

SncoeMire 
pennanent 

aet. 

« 

Total. 

Per  sanare 
iDcn. 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000  . 
25,000 
30.000 
35,000 
36.000   • 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 

Pounds, 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

8, 7.'iO 

9,000 

9,250 

9,500 

9, 750 

10,000 

16.250 

10.500 

10.  7.50 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13.250 

13,500 

14,000 

14.500 

15.000 

15,500 

16,000 

Tnch. 

0. 
.000067 
.000200 
.000367 
.000533 
.000700 
.000933 
.001100 
.001167 
.001267 
.001300 
.001333 
.  001367 
.001400 
.001433 
.001583 
.001633 
.001700, 
.001733 
.001800 
.001933 
.002033 
.002200 
.002400 
.002667 
.002967 
.004000 
,005567 
.007267 
.009500 
.011400 
.013667 

Inch. 
0. 

.000067 
.000133 
.000167 
.000166 
.000167 
.000233 
.000167 
.000067 
.000100 
.000033 
.000033 
. 000034 
.000033 
.000033 
.000100 
.000100 
.000067 
.000033 
.000067 
.000133 
.000100 
.  000167 
.000200 
.00(»267 
.000300 
.001033 
. 001567 
.001700 
.002233 
.001900 
.002267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loaa. 

Elaatic  limit. 
Tensile  strength. 

0. 

0. 
0. 

.000033 

.000033 

.000033 

0. 

.000300 

.000267 

16, 320     1        65. 280 

I 

General  summary. 

Tensile  strength  i>er  sqaare  inch  of  original  section pounds. 

lEloMtic  limit  per  saiiare  iuch  of  originu  section i. do.. 

EloDgation  per  iucfi  aft*r  rnpture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Ked  iictiou  in  diameter  at  point  of  rapture do. . 

Ked  iictiou  in  area  after  rupture,  per  cent  of  original  section > 

Position  of  rupture l"fh>m 

Character  of  brolcen  suirfiace granular ;  20  per  cent  of  surface  ocoupied  by  spon 

Elongation  of  inch  sectiona ; ".Ol,''. 


.  65,280 
.  47,000 
.  .0200 
.  .001800 
.015 
4.8 
the  neck 
gy  metal 
lft,".04* 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4387. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4t". 


Applied  loads. 

Elongation 
per  mcb. 

Saoceaaive 

elongation 

per  Inch. 

Permanent 
set. 

Sncceaaiye 

permanent 

set. 

Bemarks. 

TotaL 

Per  tqoare 
incb. 

250 
1,250 
2,600 
6,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.260 
11,600 
11,750 
12,000 
12,260 
12,600 
13.000 
13,600 
14,000 
14,500 
15,000 
16,600 
16,000 
16,500 
17,000 
17.860 

PiMmdf. 
1,000 
6,000 
10.000 
20,000 
30,000 
36,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
52,000 
64,000 
66.000 
58,000 
60,000 
62.000 
64.000 
06.000 
68,000 
09,440 

0. 

.000125 
.000300 
.000675 
.000925 
.001100 
.001276 
.001300 
.013500 
. 015375 
.018950 
.019050 
.021075 
.023050 
.025000 
.026875 
.029125 
.0326 
.0375 
.0450 
.0500 
.0575 
.\»700 
.0800 
.1000 
.1250 
.1950 

Inch, 
0. 

.000125 
.000175 
.000275 
.000350 
.000175 
.000175 
.000025 
.  012200 
.001875 
.003575 
.001000 
.  001725 
.001375 
.001950 
.001875 
.002250 
.003375 
.0050 
.0075 
.0050 
.0075 
.0125 
.0100 
.0200 
.0250 
.0700 

0. 
0. 

0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

0. 

0. 

"* 

1 

Gtneral  vwrnmar^, 

Tvnaile  strength  per  square  inch  of  original  section pounds..    69,440 

Elaatie  limit  per  square  inch  of  originiu  section do...    41.000 

Elongation  per  inch  after  rupture ., inch..      .2450 

Jflongation  per  inch  under  strain  at  elastic  limit do...  .00i:UM) 

Bednctiooi  in  diameter  at  point  of  rupture do...        .  HVt 

BeductJon  in  area  after  rupture,  per  cent  of  original  section 49.7 

Poaiiioo  of  rapture .^ ".60  from  the  neck 

Character  of  hroken  surface silky,  irregular,  oblique 

JEhmgation  of  inch  seetions .'".40*,  ".24,  ".20,  ".14 
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10-INCH   WIRE-WOUND   RIFLE. 


Ko.  4339. 

Marks,  ^^^S'^ 

Biaineter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 

Spedmen  has  spongy  stem. 


Applied  loatU. 

Elongation 
per  lucb. 

Successive 

elongation 

per Inch. 

Permanent 
set. 

1 

Sacoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14, 500 

14, 610 

Pounds. 
1,000 
h.mQ 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
58,440 

Inch. 
0. 

.000200 
.000400 
.000600 
.000833 
.001067 
.001500 

.001667 
.00176? 
.001833 
.002000 
.002100 
.002400 
.002600 
.002867 
.003100 
.003267 
.  003833 
.004733 
.005833 
.007500 
.009333 
.011500 
.013667 
.016333 
.020000 

In<h. 
0. 

.000200 
.000200 
.000200 
.000233 
.000234 
.000433 

.000167 
.000100 
.000066 
.000167 
.000100 
.  000300 
.000267 
.000267 
.000233 
.000167 
.000566 
.000900 
.001100 
.001667 
.0018.33 
.002167 
.002167 
.002666 
.003667 

Inek. 
0. 
0. 

Inek, 
0. 

Initial  load. 

Elastic  limit  below  30,- 
000  pounds  per  square 
inea. 

Tensile  strength. 

.000033 

.000033 

.000400 

.000307 

.000967 

.000567 

.001933 

.000966 

1 

General  summarff, 

Tonsilo  strengthpersqnare  inch  of  original  section poands..  56,440 

Elastic  limit  per  sqnare  inch  of  original  section below  30. 00  pounds 

Elongation  per  incn  after  rupture , inch . .     .  0367 

Kediiction  in  diameter  at  point  of  mptnre do. . .      .014 

Redurtion  in  area  after  rupture,  per  cent  of  original  section 4.8 

Position  of  rupture at  middle  of  st«io 

Character  of  brolcen  surface granular,  45  per  cent;  dark  sponfO',  ^  per  cent 

Elongation  of  inch  sections ".00,  ".08*,  "J)0 


10-IKCH  WIBE-WOUND  BIFLE. 

^O.  4388. 
Marks,  "?S'°' 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 
Gauged  lengtii,  4". 


ApptM  lo-d*. 

S„™-Lve 

l-XT 

ro'^l'o7  P-^^"-^ 

Itenuirkii. 

"■".T" 

Tttti. 

l.ur  Inch. 

■ 

s..t. 

ftmH. 

Pimd: 

I»di 

7ncft 

J  ^^ 

7   CA 

InlUiillud. 

G^ooo 

tsw 

lolow 

0i*)17S 

&M0 

SO.OM 
30.000 

vohr 

0                  1 

im 

as,  000 

U1]02I6 

«.(«a 

ss.coo 

Momes 

>,tM 

Eliutic  Umit. 

liEOO 

38;  000 

W7& 

<IO6SS0 

W,000 

OlOlTS 

UOKIOU 

loinw 

«.ooo 

01 ■; lO 

oow 

10.290 

KMOWI 

imsoo 

4^000 

U18.JU0 

M,7W 

u.ooa 

0-O7M 

001..5U 

M.00O 

rf-QM 

i'lSS 

«6.ooa 

Il.MO 

«,000 

003^50 

11.75* 

«,ooo 

IMMO 

49.000 

12,  KO 

»,ooo 

exsT'ij 

12.900 

Mooo 

UM  jO 

13.000 

52.000 

M.OOO 

DueSO 

HioOD 

u,ooo 

DOM 

14.600 

68,000 

00.000 

1ft.  £00 

«a.ooo 

It.  WO 

64.000 

13.* 

tU4 

£  iiBilr  slrei^lh. 

^uQe  AtreDgth p«r sqiure inch  of  oiieliuiJ  flection -.-..... .ponodfl..  O4.0iXt 

EUitic  limit  periqDan  Ingli  of  orlglnU  Mction ita...  37,000 

Kluufiaion  per  iucb  tiA«r  mptnra Inch..  .  14M 

ElenEStiaa  per  Inch  under  BlnhmelisHcUmil du...  .Oul.i:^ 

RntucUoD  In  dUmaler  «  point  of  mptiiie do...  .074 

KHlucllati  in  area  aTlcr  rapture,  par  cent  ofoHglD*]  wetlon 24.6 


i..iUk;,oUlqaai  contains  gpongy  spot.    Openod  ct 


.'■.10,  ".IS,".; 


10-INCH  WIBE-WOCND  EIFLE. 

Hoop  tV 
No.  4367. 


Marks,  "^^<^ 

Diameter,  ".564. 

Sfctional  area,  .25  sqaare  incli. 

OiLuged  length,  4". 


Applied  I'MdB. 

8n 

HL 

s=s 

Bomu-ki. 

Tout. 

^"rr™ 

^^sfr  'I 

Pmnd.. 

« 
iji 
Is 

13,759 

iiliw 

II 

■£\'.f*ia 

ii 

10,  OM 

2o!«xi 
■Auoo 

3U.UC0 
3S.00D 

m!ooo 
Gi.oua 

62,000 

uluuo 
66,000 

ii.im 

Ii 

70,000 
72,000 

7S.O0O 
Bll.OOO 

88.000 

ii;ooo 

113,000 

oe.'oua 
BH.ono 

102, 000 

losiaso 

!  000300 
:  000775 
loUlMO 

!  002160 

looauun 

,  O0B.VW 

!  017000 

^WiJSoo 

;o375 

io.'kNJ 
!d825 

0WI20U 

000175 
OOlk/rit 

nooi^ 

0(«i|'J5 
0(NII35 

U0IUT6 

ooiiz'ia 
ootKa 

s 

ooii.'Tw 
ouuiio 

00173S 
001 -.VI 

(Ktiirsi 
Wfjimo 

UO'.M*! 
006U 

oo'js 
ixirio 

0050 
UU6U 
0126 
OHIO 
OtX6 

/M*. 

/"* 

Iniim  load. 
EluUaUmU. 

Teniillo  (treiiEth. 

■o; 

u. 

»■ 

General  mnniary, 

„._,.._, iiln»l  wcUdu ponnds..  IOS.M 

£l»lic  limit  |H>r  aqnare  Inch  of  original  secUiui .' do...    Gt,on 

ElongatioD  per  Incb  after  ruptnra Inob..      .1671 

KlouEuliun  per  inch  unilvr  atrain  at  rUntJc  limit do...  .OOlOOa 

Rciliiedan  In  diameter  al  point  or  rupture do...       .lU 

Reduction  in  aiBa  after  rupture,  per  eent  uf  original  lecUon Ml 

Foaitkin  of  rapture ".B  froai  Uemck 

Charactarof  broken  BurTace flnetilkr 

ElanEaliouoriuohwotlaiu ".0»,".U.",li,"* 


10-INCH   WIRE-WOUND   RIFLE. 
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'So.  4379. 
Marks, »»  ^^^«  c» 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

SncceeHive 

elongation 

per Inch. 

Permanent 
■et. 

SncceMive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inco. 

Firnndt. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

9.000 

9.260 

9,500 

9.750 

10.000 

10.250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,500 

14.000 

14,500 

16,000 

15,500 

16,000 

16,500 

17.000 

17.500 

18,000 

18.500 

19.000 

19,500  , 

20.000 

20,420 

PoyndB. 
1,000 
5,000 
JO.  000 
20,000 
30,000 
36.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
66,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
81,680 

Tneh, 
0. 

.000100 

.000275 

.000650 

.000075 

.001175 

.001200 

.001225 

.001275 

.  OOKMK) 

.001325 

.001375 

.001425 

.001450 

.001525 

.006875 

.008050 

.013500 

.014000 

.0147.50 

.015950 

.017000 

.018000 

.020450 

.022875 

.025500 

.0275 

.0300 

.0350 

.0425 

.0475 

.0525 

.0575 

.0650 

.0750 

.0875 

.1000 

Inek. 
0. 

.000100 
.000175 
.000375 
.000325 
.000200 
.000025 
.000025 
.000050 
.000025 
.000025 
.000050 
.000050 
.000025 
.000075 

.001175 

.005450 

.000500 

,000750 

.001200 

.001U50 

.001000 

.002450 

.002425 

.002625 

.0020 

.0025 

.0050 

.0075 

.0050 

.0050 

.0050 

.0075 

.0100 

.0125 

.0125 

Inch. 
0. 
0. 

Indi. 
0. 

Initlalload. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

.«..\..*.... 

^ 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section jMunds..    81,680 

Elastic  limit  per  Ronaro  incli  of  originiu  section do...    4.'J.  (MK) 

Elongation  ptr  inch  after  rapture inrh..      .  1  K»0 

Klonfeatirin  per  tneh  under  strain  at  elastic  limit do. . .  .001  i:k) 

Keduftion  in  diamet'er  at  point  of  rupture do. . .        .  vril 

Bednction  in  area  after  rupture,  per  cent  of  original  section IK.  :j 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  snrface granular,  iiaky,  radiating  from  a  spongy  spot  at  tlie  circumference. 

Opened  a  series  of  cracks  along  the  snrface  of  the  stem. 
Blongatioii  of  inch  sectiona 'Ml,  ".12,  ".14,  ".19* 
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10-INCH   WIRE-WOUND   RIFLE. 


No.  4405. 

Marks,  ^Y^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


• 

Applied  loads. 

Elonffation 
per  inch. 

Succeasire 

eloDi^ation 

per  inch. 

Permanent 
•et. 

Saec«88iye 

permanent 

set. 

Tftfimarlrs, 

Total. 

Pernqiiare 
inch. 

Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

.11,260 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

13.500 

14,000 

14.500 

15,000 

15,540 

Pounds. 
1,000 
5,000 
10,400 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,160 

Inch. 
0. 
.000075 
.000250 
.000400 
.000575 
.  000750 
.000950 
.001000 
.001150 

.00:1200 

.006625 

.008800 

.009025 

.011250 

.012675 

.013750 

.015250 

.016625 

.018125 

.019500 

.021250 

.022750 

.024625 

.026250 

.028500 

.030250 

.033000 

.0375 

.0450 

.0525 

.0650 

.0750 

Jneh. 
0. 

.000075 
.000176 
.000150 
.000175 
.  000175 
.  000200 

.oooa'K) 

.000150 
.002050 

.oo:«25 

. 002175 

.001125 

.001325 

.001125 

.  001l»75 

.001500 

.001375 

.001500 

.001375 

.001750 

.001500 

. 001875 

.001625 

.002250 

.  001750 

.002750 

.0045 

.0075 

.0075 

.0125 

.0100 

Inek. 
0. 
0. 

Inek, 
0. 

TnltUlload. 
ShwUettmik 

ft. 

0. 

............ 

• 

Tensile  strength. 

General  summary 


Tensile  sircngth  per  square  inch  of  original  section ponnds 

Klastir  limit  per  snaare  inch  of  original  8t>ction :do. 

Elongation  per  inch  after  niptnre inch 

Slongation  per  inch  under  strain  at  elastic  limit do. 

Keduction  in  diameter  at  poiut  of  rupture ...,....do. 

Keduction  in  area  after  rupture,  per  cent  of  original  section 15.9 

Position  of  rupture 1".26  from  the  neck 

Character  of  broken  Hurface 85  per  cent  granular,  15  per  cent  silky,  with  a  spongy  line  of  metal 

Elongation  of  inch  sections AOtt,  "Ol,  ".06,  ".06 


62,160 

31,000 

.0000 

.001000 

.044 


10-INCH   WIRE-WOUND   RIFLE, 
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ITo.  4602. 

Marks,  ^^Yjc* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Totol 


Found*. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7.500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

13.000 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

16,800 


PerAqtiArD 
inch. 


Pound». 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,  (KX) 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64.000 
06,000 
67.440 


Blonefttion 
per  mch. 


0. 

.000075 
.000275 
.000450 
.000600 
.000800 
.000075 
.001000 
.001025 
.001050 
.001075 
.001100 
.001150 
.001200 
.001225 
.001250 
.001275 
.001.100 
.001325 
.001375 
.001500 
.021250 
.022275 
.023760 
.026000 
.028000 
.030875 
.0375 
.0426 
.0500 
.0560 
.0676 
.0775 
.1000 
.1300 
.2225 


SnccQBsive 

eloDgation 

per  inch. 


0. 

.000075 
.000200 
.000175 
.000150 
.000200 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000125 
.019760 
.001025 
.001475 
.002250 
.002000 
.002875 
.006625 
.0050 
.0075 
.0050 
.0125 
.0100 
.0225 
.0300 
.0025 


Pennaneut 
set. 


0. 
0. 


Inch. 


0. 


Sncce«fiive 

permanent 

set. 


0. 


Inch. 


0. 


000025 


.000025 


Remarks. 


Initial  load. 


Eloatio  limit. 


Tonaile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    67. 440 

Ebstic  limit  per  sotiare  inch  of  originia  section do...    43,000 

Bongation  per  incb  after  mptare in ch . .      .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001375 

Bwluction  in  diameter  at  point  of  rupture i do. . .       .  004 

Keduetion  in  area  after  rupture,  per  cent  of  original  section 30.6 

Position  of  rupture 2".  15  from  the  neck 

Cksraoter  of  broken  so^soe.^.. granular,  60  per  cent}  silky,  40  per  cent.    Oiioned  cracks  in  surface 

of  stem. 
BoagadoBoniiflkMOtknis ".22,  ".26,  ".82%  ".19 
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10-INCH    WIEE-WOUND   RIFLE. 


Ko.  4365. 

Marks,  ^  ^5' ^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Snccesslve 

elongation 

perinch. 

Pennaaent 
set 

SacoessiTe 
permanent 

sev. 

Bonaiki. 

Total. 

Per  square 
iDcn. 

Poundt. 

250 

1,250 

2.500 

3,750 

5,000 

6.250 

7.500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

lO.i'iOO 

17,000 

17,500 

18.0(K) 

18,500 

19,000 

19,500 

20,000 

20,500 

21.000 

21,500 

22,(X)0 

22,500 

22,930 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 

*  58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88.000 
90,000 
01,720 

Inch. 
0. 
.000075 
.000275 
.000475 
.000600 
.000775 
.000925 
.001075 
.001275 
.001475 
.001675 
.001725 
.001775 
.001925 
.002075 
.002375 
.003560 
.004750 
.006500 
.007750 
.008625 
.009550 
.011125 
.012250 
.013525 
.015500 
.0175 
.0200 
.0225 
.0237 
.0250 
.0262 
.0275 
.0300 
.0312 
.0325 

Ineh. 
0. 

.000075 
.000200 
.000200 
.000125 
.000175 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.d00050 
.000150 
.000150 
.000300 
.001176 
.001200 
.001750 
.001250 
.000875 
.000025 
.001575 
.001125 
.001275 
.001975 
.0020 
.0025 
.0025 
.0012 
.0013 
.0012 
.0013 
.0025 
.0012 
.0013 

IndL 
0. 

Inch, 
0. 

Initial  load. 
EfaMtialimii. 

Tensile  stroni^. 

0. 

0. 

0. 

0. 

.... 

........ 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section ponnds.. 

Elaatic  limit  per  sqaare  inch  of  original  section do... 

Elongation  per  Incli  after  niptnre inch . . 

Elongation  perinch  nnder  sorain  at  elastic  limit do... 

Kerliiction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section - ' 

Position  of  rupture ".15  from  the  neck 

Character  of  broken  surface granular;  small  spongy  spots  near  the  oiroumfereaoe 

Elongation  of  inoh  sections ",0i\  ".03,  ".04,  "M 


91,720 

62,000 

.0350 

.001775 

.014 

4.8 


10  INCH   WIRE-WOUND   RIFLE. 


No.  4404. 

Diameter,  ".564. 

Sectional  area,  .25  square  iiich. 

Gauged  length,  4'^ 
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I       Applied  loads. 


Totol. 


Poundt. 
2S0 
1,250 
2,500 
3,750 
5.000 
«,2S0 
7,500 
7,750 
8,000 
8.250 
8,500 
8,750 
9,600 
ft,  250 
9.500 
9.750 
10,000 
10.250 
10,500 
10,750 
U,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,500 
14.000 
14.500 
15,000 
15.500 
10,000 
16,500 
17,000 
17,260 


Ferranare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68.000 
09,040 


EloD^tion 
per  inch. 


Inch. 

.000125 

.000300 

.000475 

.000660 

.000825 

.001050 

.001125 

.001200 

.001250 

.001360 

.002800 

.005275 

.006250 

.007375 

.008200 

-009875 

.  010750 

. 012375 

.013400 

.014925 

.016200 

.017625 

.019000 

.020500 

.021875 

.023950 

.025250 

.027525 

.0300 

.0375 

.0450 

.0500 

.0575 

.0675 

.0750 

.0950 


SncceMsive 

eloneatiou 

per inch. 


Inch. 

D. 

.000125 
.000175 
.000175 
.000175 
.000175 
.000225 
.000075 
.000075 
.000050 
.000100 
.001450 
.002475 
.000975 
.001125 
.000825 
. 001675 
.000875 
.001625 
.001025 
. 001525 
.001275 
.  U0142S 
.001375 
.001500 
.001375 
.002075 
.001300 
.002276 
.002475 
.0075 
.0075 
.0050 
.0075 
.0100 
.0075  . 
.0200 


Permanont 
set. 


In^. 


0. 
0. 


000025 


Successive 

permanont 

set. 


Inch. 


0. 


.000025 


Remarks. 


InlUal  load. 


Elastic  limit. 


Tensile  strength. 


r 


General  nummary. 


Tenalle strength  per  sqnare inch  of  origin al  flection..., pounds 

XlssUe  limit  per  square  inch  of  original  section .-do . 

Bongation  per  inch  aiter  rapture inch 

Bongation  per  inch  under  strain  at  elastic  limit do. 

Beductian  in  diampter  at  point  of  rupture do. 

BeductioB  m  area  after  rapture,  per  cent  of  original  section . 

£p^n  of^ rupture 1".  17  from  the  neck 

phtraeter  of  broken  surface granular;  opened  cracks  in  surface  of  stem  in  vicinity  of  place  of 

raptore. 
IBongiiion  of  inch  seetions ".20*,  ".09,  ".08,  ".W 

H.  Ex.  lei-^r-U 


60,040 

33.000 

.1175 

.001250 

.064 

21.  i 
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10-INCH  WIRE-WOUND   RIFLE. 


Ko.  4381. 

Marks,  ^^\%^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  leugtb,  4". 


r 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

9.000 

9,250 

0,500 

9.750 

10,000 

10, 250 

10, 500 

10.750 

11,000 

11,2.'>0 

11,500 

11,750 

12.000 

12.  250 

12,500 

12,  750 

13,000 

13, 250 

13.500 

14,000 

14,500 

15. 000 

15,500 

16,000 

16.500 

17,1)00 

17, 500 

18.000 

18,500 

19,000 

19.500 

20,000 

21,030 


Per  8011  are 
incn. 


Poundt. 
1,000 
5,000 
10.000 
20.000 
30,000 
35,000 
36.000 
37, 000 
38.000 
39,000 
40,000 
41.000 
42. 000 
4:{,000 

44,  (HK) 

45,  (KK) 
40,000 
47,000 
48,000 
49.  (XK) 
50,000 
51,000 
52,000 

•  53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
84,120 


Elongation 
per  uch. 


Inbk. 
3. 

.  000125 
.000300 
.000700 
.00J025 
.001200 
.001225 
. 001250 
.001275 
.001300 
.001350 
.001400 
. 001450 
.001475 
. 001500 
. 001550 
.001575 
.001600 
. 001675 
.001750 
.008375 
.011200 
.013000 
.  013300 
.014175 
.  0157.50 
.  017i>50 
.  019275 
.  021675 
.  023750 
. 026000 
.028500 
. 031250 
.0350 
.0400 
.0450 
.0500 
.0550 


SucceBBlve 

elongation 

per  inch. 


Inch. 
0. 
.  00O125 
.000175 
.000400 
.000325 
.000175 
. 000025 
. 000U25 
.  000025 
.000025 
.  OiXXi.'iO 
.000050 
.000050 
.  000Jr25 
.000025 
.000050 
.000025 
.000025 
•.  00<K)75 
.  000075 
.006625 
.  002825 
.001800 

.ooo:m)0 

.  000875 
.  001575 
.  . 001800 
.001725 
.002400 
.  002075 
.  (X)22.50 
.  002500 
.  002750 
.  003750 
.0050 
.0050 
.00.'>0 
.0050 


Permanent 
»et. 


Inch. 


0. 
0. 


,000025 


.000025 


Successive 

permanent 

set. 


Inch, 


0. 


000025 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strenj(tb. 


General  summary. 


Tensile  Rtrength  per  square  inch  of  original  wertion pounds. .    84, 120 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

£lou;:ati(iu  per  inch  after  rupture inch. .     . 0625 

£]on;:Ation  per  inch  under  strain  at  elastic  limit do...  .001600 

Beductinn  in  dian)et«r  at  point  of  rupture do...       .OM 

Beduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surface granular,  radiating  from  a  spongy  spot  at  Uie  drcomfereooe 

Elongation  of  inch  seotioiis ,., , ".05,  ".OS,".0^".0| 
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No.  4501. 


Marks,  }^^^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Elonffstlon 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

perioanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2.500 

3.750 

5.000 

6,250 

7,500 

7.750 

8.000 

8,250 

8,500 

8.750 

9,000 

9,250 

9.500 

9,750 

10.000 

16.250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,^00 

1.1.  OOO 

13,500 

14.000 

14,500 

15,060 

15,500 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84.000 
35,000 
36.000 
37.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 

Inch, 

0. 
.000100 
.000300 
.000500 
.000675 
.000875 
.001075 
.001125 
.001175 
.001225 
.001300 
.001450 
.001625 
.002525 
.004950 
.006250 
.009260 
.0137*0 
.015000 
.015875 
.  017760 
.018375 
.02l2.-i0 
.022750 
.  0247.50 
.026625 
.020000 
.0325 
.0400 
.0475 
.0550 
.0625 
.0775 

Inch. 
0. 

.000100 
.000200 
.000200 
.000175 
.000200 
.000200 
,000050 
.000050 
.000050 
.000075 
.000150 
.000175 
.000900 
.002425 
.001800 
.003000 
.00^500 
.0012.50 
. 000875 
.001875 
.001025 
.001875 
.001500 
.002000 
.001875 
.002375 
.  0035 
.0075 
.0075 
.0075 
.0075 
.0150 

Inch. 
0. 
-0. 

Inch, 
0. 

Initial  lowl. 

Elastic  limit. 

• 

Tensile  strength. 

^ 

.000025 
.000050 

.000025 
.000026 

.000275 

.000225 

•«•*•««*>>»• 

General  sumjnary. 


Tensile  strength  per  square  inch  of  oriffinal  section pounds 

Elsstic  I im it  per  so uare  inch  of  original  section do. 

Elongation  per  incn  after  ruptura. inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Beduction  in  diameter  at  point  of  rupture do . 

Bednction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  raptnre ".15  from  the  neok 

Character  of  broken  snrface granular,  spongy  spot  at  the  circumference  10  per  cent 

Elongatio&of  Jncksectiona ,....: ". 09*,  ". 00,  ". 07,  ". 09 


62,000 

34,000 

.0775 

.001300 

.034 

11.6 
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^o.  43G6. 

Marks,  i«^§^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

ElonKatioD 
per  inch. 

Snooeesire 

ek>nf:atioD 

per  Inch. 

Permanetnt 
set. 

Saocessive 

permanent 

set. 

nemarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 7.'iO 
13,000 
13,250 
13.500 
13, 750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,620 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53.000 
54.000 
55.000 
56,000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,080 

/ncft. 
0. 

.000200 
.000400 
.000550 
.000725 
.000925 
.001076 
.001250 
.001425 
.001575 
.001750 
.001775 
.001800 
.001850 
.001900 
.002200 
.003000 
.003050 
.005450 
.    .008000 
.008776 
.010000 
.011000 
.012500 
.013925 
.015450 
.017000 
.018725 
.020500 
.021875 
.023950 
.026200 
.028000 
.0300 
.0312 
.0350 
.0400 
.0460 
.0475 
.0500 
.0550 
.0675 
.0760 
.0950 

Inch. 
0. 
.000200 
.000200 
.000150 
.000175 
.000200 
.0001.'>0 
.000175 
.000175 
.000150 
.000175 
.OOOOK 
.000025 
.000050 
.000050 
.000300 
.000800 
.000950 
.001.500 
.002550 
.000775 
.001225 
.001000 
.001500 
.001425 
.001525 
.001550 
.001725 
.001775 
,001375 
.002075 
.002250 
.001800 
.0020 
.0012 
.0038 
.0050 
.0050 
.0025 
.0025 
.0050 
.0125 
.0075 
.0200 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

« 

Elastic  limit. 

0. 

0. 

••••-•»----- 

.000025 

.000025 

I 

1 

TensUe  strength. 

'l     "     ' 

1 

1 

1 

........J... 

General  summary. 


TensUe  strength  per  square  inch  of  ori^ini^  section pounds. 

Elastic  limit  per  square  inch  of  originiu  section do.. 

Elongation  per  incn  after  ruptare inch . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Beduction  in  diameter  at  i>oint  of  rupture do... 

Beduotion  in  area  after  rupture,  per  cent  of  ori^al  section '. 16.6 

Position  of  ruptare ".60  frtnn  tbe  neok 

Character  of  broken  surface granulari  dull  silky  spot  near  the  oiroiunferenoe 

Elongation  of  inch  sections..........  •...,.., , ,.,...,„,,,„, ".07,  ".^  ",^6,  "04* 


106,066 

54,000 

.1000 

.001900 

.044 
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liTo.  4380. 
Marks,  ^^^  «•  ^ 

Diameter,  ^^564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  4'\ 


Applied  loads. 

Elonffation 
per  Inch. 

Sacoessive 

elongation 

per  inch. 

Feraument 
■et. 

Sncceasive 

permanent 

•et. 

RemArks. 

•r»»--  i'XT*" 

PotouU. 
250 
1.250 
2.500 
5,000 
7,500 
8.750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11.500 
11.750 
12,000 
12,250 
12.500 
13,000 
13,500 
14,000 
14.180 

1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
56.720 

Ineh,   • 
0. 

.000075 
.000275 
.000875 
.001025 
.001276  ' 
.001325 
.001450 
.001550 
.001800 
.002675 
.008300 
.004000 
.005250 
.011250 
.012500 
.013750 
.014025 
.018000 
.017000 
.018500 
.021500 
.0242.10 
.029000 

Inch. 
0. 

..000075 
.000200 
.000400 
.000350 
.000250 
.000060 
.000125 
.000100 
.000250 
.000875 
.000625 
.000700 
.001250 
.006000 
.001250 
.001250 
.001175 
.001075 
.001000 
.001500 
.003000 
.002750 
.004760 

0. 
0. 

IntK 
0. 

InitUl  load. 
Elastic  limit. 

Tensile  strength. 

0. 

• 

.001200 

.OOl'iOO 

Oeneral  summary. 

TcBiOe strength  per  aqnare  inch  of  orlcinal  section pounds..    56,720 

Elsstie limit  per  eqnare  inch  of  originM  section do...    36,000 

Bkmgation  per  Inch  after  roptare inch..      .0300 

Mttngarien  per  inch  under  strain  atelaatlc  limit do...  .001325 

Redaction  in  diameter  at  point  of  rupture do . . .       .  044 

Beduction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Posidon  of  ruptare 1".5  fW)m  theneck. 

Character  of  lm>ken  surface spongy;  color  variee  from  light  steel  color  to  black ;  opened  cracks  in 

stem. 
BongattoBofiBcfaeectlona ''.02,  ".05*,  ".02,  ".03 
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Marks,  "Y.&<^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


\ 


Appli 

Per  maare 
inco. 

Eloneation 
p«r  inch. 

• 

Suocesaive 

elonsation 

per^^ch. 

Pemianent 

Mt. 

Successive 

permanent 

sot. 

BjemmAB. 

Total. 

Pounds. 

250 

1,250 

2,500 

3,760 

5,000 

6,250 

7,500 

7,750 

8,600 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,760 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13.000 

13,600 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
90,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000  4 
42.000 
43,000 
44. 000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,  (MX) 
54.000 
66,000 
58.000 
60,000 
62.000 
64,000  . 
64,160 

Inch. 
0. 
.000100 
.000275 
.000450 
.000600 
.000800 
.001050 
.001100 
.0011i>0 
.  001250 
.001300 
.001400 
.003725 
.004950 
.006375 
.007400 
.008625 
.009700 
.011000 
.012000 
.013200 
.014250 
.015875 
.017000 
.018625 
.019875 
.  0212.'>0 
.024750 
.028375 
.0325 
.0400 
.0450 
.0500 
.0575 

Inch. 
0. 
.000100 
.000175 
.000175 
.000150 
.000200 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.002325 
.001225 
.001425 
.001025 
.001225 
.001075 
.001300 
.001000 
.001200 
.  (N)l(k50 
.  (Ma625 
.001125 
.001625 
.  001250 
.  00i:i75 
.  0O3."i(M) 
.003625 
.  004125 
.0075 
.0050 
.  (X)50 
.0075 

Inch. 
0. 
0. 

*Ineh. 
0. 

Initial  luaiL 

.000025 

.600025 

• 

■ 

Elastic  limit. 

. 

■' 

Tensile  8tren|[fth. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      64.160 

Elastic  limit  per  sauare  inch  of  original  section do...      35.000 

Elongation  per  incii  after  rupture inch..        .0690 

Elongation  per  inch  under  strain  at  elastic  limit 1 do. . .    .  UOI4O0 

Reduction  in  diameter  at  point  of  rupture do. . .  .  034 

Beduction  in  area  after  rupture,  per  cent  of  original  section 1L6 

Position  of  rupture ".25  from  tJh«  n«ck 

Character  of  broken  surface granular,  small  hole  near  the  circumfermoe 

Elongation  of  inch  sectiouB ".64,  ".04,  ".OS,  ".II* 
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No.  4603. 

Marks,  ^®?rg<^» 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  M', 


Applied  loailii. 


Total. 


1.250 

2.500 

3,750 

5.000 

6,250 

7.500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

ft,  250 

9,500 

9,750 

10.000 

10.250 

10,500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

13.000 

13,500 

U,000 

14.500 

15,000 

15,500 

18.000 

16.500 

17.000 

17.500 

17,840 


Per  squall 
iucn. 


Pound*. 

1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
62,000 
54,090 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,360 


Elongation 
per  inch. 


Intk. 
0. 
.000100 

.ooaioo 

.000475 

.000050 

.000775 

.000950 

.000075 

.001026 

.001050 

.001075 

.001100 

.001150 

.001200 

.001225 

.001275 

.001300 

.001325 

.001360 

.001400 

.001450 

.001500 

.018500 

.019625 

.021260 

.022926 

.026000 

.0300 

.0350 

.0425 

.0475 

.0626 

.0650 

.0750 

.0876 

.1050 

.1460 


Successive 

elongation 

per  inch. 


Inch. 

.000100 
.000200 
.000175 
.000175 
.000125 
. 000175 
.000025 
.000050 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.000025 
.000025 
.000050 

5  050 
0050 
.017000 
.001125 
.001625 
.001675 
.002075 
.0050 
.0050 
.0075 
.0050 
.0050 
.0125 
.0100 
.0125 
.0175 
.0400 


.OMK); 
.0(^00 


Permanent 


Inch. 


0. 
0. 


Sacoeasiye 

permanent 

set. 


Intih. 


0. 


0. 


Kemarln. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    71,360 

Baatic  limit  per  sauare  inch  of  original  section , do . . .    45. 000 

Bon^tlon  per  inch  after  rapture inch..      .2700 

Slongation  per  inch  under  sirain  at  elastic  limit do . . .  .001500 

Sedi^tion  in  diameter  at  point  of  rapture do . . .        .  1 64 

Bedoctionin  aaraa  after  rupture,  percent  of  original  section 49.7 

Position  of  mptore , ".7  from  the  neck 

Character  of  broken  surface sUky 

ElongatioB  oi  inch  aectiona ''.21/' .21,  ".22,  ".44* 
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TABULATION  OF  TENSION  SPECIMENS  FROM   XO-INCH  WIUE-WOVND 

RIFLE  No.  1. 


4325 
4326 

4327 

4328 

4329 
4368 

4370 
4369 

4330 
4331 
4332 
4358 


4356 
4357 

4333 
4335* 


4394 
4334 
4336* 


4395 
4393 
4337* 

4386 
4338* 

4387 
4339* 


4388 
4367 
4379 
4405 


4502 

4365 

4404 
4381 

4501 

4366 

4380 
4406 
4503 


.do 
.do 

.do 

.do 


..do , 

Trunnion  hoop 

..do 

..do 


Hoop  A] 
.\..no  ... 
— do  .. 
Hoop  C| . 


.do 
.do 


Hoop  Cf 
do  ... 


,do  — 
.do .... 
■do 


Middle. 

Outside 

Middle. 

Inside  .. 

Middle. 
...do  . .. 


Outeide 
..do... 


Middle. 
Inside  . 

Ontftide 
Middle. 

Inside  . 
Outside 
Middle.. 
Inside  . 


Outside. 
Middle.. 

Inside  . . 
. .  .do  — 


Elastic 

limit  per 

s<iuare 

inob. 


— do ... 
— do  ... 


...do  ... 
Middle. 
...do... 


...do 

Outside . 


Hoop  Cg ;  Inside  .. 


.do 
.do 

do 
.do 


— do 

Hoop  Cs 

do ... 

— do ... 


.do 

.do 

.do 
.do 
.do 

.do 

do 

do 

.do 


. . .  do  ... 
Outside 


..  .do  ... 
Middle. 


. .  .do  .. 
Inside 
. .  .do  .. 
. . .do  . . 


...do  — 
Outside 


-do  .. 
.do  .. 
.do  .. 


Middle.. 


.do  .. 
.do  .. 
.do  .. 


Pounda. 
39,000 

33,000 

39,000 

40,000 

40,000 
37,000 

39,000 

41,000 

38.000 
47,000 

49,000 
50,000 

31.000 
37,000 
36, 000 
43,000 


43,000 
43,000 

130,000 
31.000 


39,000 

27,000 

t20,  000 


45,000 
45,000 
38,000 

42,000 
47,000 

41,000 
t30,000 


37.000 
62,000 
43,000 
31,000 


43,000 

52,000 

33,000 
47,000 
34,000 

54,000 

36,000 
35,000 
45,000 


Tensile 
strengtli 

per 
square 

inch. 


PoundM. 
89,480 

92,000 

94,000 

94,960 

72,400 
^66,400 

67,920 

70,960 

67,680 
88,680 

90,960 
86,000 

61,760 
66.080 
64.000 
79, 920- 


7S,  .T20 
72,880 

52,840 
61,640 


63,920 
52,640 
30,400 


^^^'^^on 


tiou. 


Perct. 
14.7 

13.3 

12.3 

10.0 

25.7 
9.3 

7.3 

9.7 

6.7 
10.3 

12.5 
11.8 

25.0 

20.0 

23.8 

6.5 


6.8 
5.5 

6.8 
9.7 


5.6 

10.5 

6.0 


78,840  21.3 
80,000  ;  15.5 
60,640  2.7 


68,720 
65,280 

69,440 
58,440 


64,000 

105,880 

81,680 

62,160 


67,440 

91,720 

60.040 
84, 120 
62,000 

106,080 

56,720 
64,100 
71,360 


21.5 
2.0 

24.5 
2.7 


14.5 

15.8 

14.0 

9.0 


24.5 

3.5 

11.8 
5.3 
7.8 

10.0 

3.0 

6.0 

27.0 


uf  area. 


Appeanmce  of  firtctare. 


Peret 
36. 4       Dull  silky,  85  percent ; 
fpi^nular,  15  iter  cent. 

21.4  Granular;   duU,    silky 

spot. 

33.5  Granular,  60  per  ceat; 

silky,  40  per  cent 
18.3       Granular, 80  per  cent; 
dnU  silky.  20  per  cent. 
57.0      Silky. 

18.3  Granular;  blow  hotel 

inch  diameter. 
8.4       Granular;  blowhole 
".08v".30.   ■ 

11.6  Granular;  small  blow- 

holes. 
8.4       Granular:  spongv  spot.  ] 

21.4  Silky,  oblique,  light  col- 

oreH  spots. 
27.6       Dull  silky,  oblique. 
24.6      Granular.  55  per  cent; 

dullsilkv,  45ijercenL 
41.9       Silky. 
36. 4       Dull  silky. 
54. 6       Silky. 
15.  U      (iranular,  50  per  cent: 

dull  silky  and  spongy, 

60  per  cent. 
11. 6      (irannlarand  dull  flaky. 
15. 0      Dull  leaden  and  gnuiu- 

■•   lar. 
21. 4      Silky  and  spongy. 

18.3  Granular,  45  p«»r  cent; 
dull  silky,  with  blow- 
hole, 55  per  cent. 

21.4  Silky,  spongy. 

24. 6  J>o. 

27. 6  Silky,  45  per  cent ;  bal- 
ance dark,  unsound 
metal. 


33.5 
27.6 

4.8 

36.4 
4.8 

49.7 
4.8 


24.6 
36.4 
18.3 
15.0 


30.6 

4.8 

21.4 

8.4 

11.6 

15.0 

15.0 
U.6 
49.7 


Silky,  oblique. 

I)o. 
Granular,  10  per  c«at; 

spon^'  spo(4f . 
Silky,  irregular. 
Granular;  20  per  cent 

sponp'. 
Silky,  irregular. 
Granular,  45  per  cent; 

dark  spongy,  55  per 

cent. 
Silky,  oblique,  spongy. 
Fine  silky. 
Granular,  flaky. 
Granular,  85  -per  oent; 

silky,  spongy,  16  per 

cent. 
Granular,  60  per  oent; 

silky,  40  per  oent. 
Granular ;  small  spongy 

spots. 
Granular. 

Granular ;  spongy  spot 
Granular;   10  per  cent 

spongy. 
Granular;    doll    silky 

spot. 
Spongy. 
Granular. 
SUky. 


t  Below. 


Jacket  specimens  3  iuches  long,  .564  inch  diameter.  Hoop  speci- 
mens 4  inches  long,  .564  inch  diameter,  except  those  with  *,  which  had 
3  inch  stems. 
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SPECIMENS  FROM  OAST-IRON  BODIES  AND  STEEL 

HOOPS. 
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Oast- Iron  Trial  Cylindbb. 


\  « 


No.  4411. 


Marks,  t  c,o. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 

Per  sanare 
inon. 

Ptnmd*. 

Pounds. 

1,000 

1,000 

2.000 

2,000 

3,000 

3,000 

4,000 

4,000 

5.000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

\      11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16.000 

16.000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22.000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

39,000 

29,000 

30.000 

30,000 

34.500 

34,520 

Eloneauon 
|>erTiich. 


Ineh. 
0. 

.000050 
.000085 
.000140 
.1)00185 
.000240 
.000200 
.000340 
.000395 
.000445 
.000505 
.000560 
.U00610 
.000680 
.000745 
.000810 
.000875 
.000950 
.001025 
.001105 
.001200 
. 001305 
.001410 
.001530 
.001685 
.001835 
.002010 
.002275 
.002560 
.002950 


-  ^aooesBive 
elongation 
per  luch. 


Inch, 

0. 
.000050 
.000035 
.000055 
.000045 
.0000.'>5 
.000050 
.000050 
.OOOO.'VS 
.000050 
.000060 
.000<>55 
.000050 
.  0<MK»70 
.000065 
. 000005 
.000065 
.000075 
.  000075 

'  .OOUOHO 
.000095 
.000105 
. 000105 
.000120 
.000155 
. 000150 
.000175 
.000205 
.000285 
.000390 


Permanent 
set. 


Inch. 


0. 


0. 


.000020 


.000060 


Successive 

permanent 

set. 


Ineh. 


0. 


.000020 


000040 


.000155 


.000240 
.000335 


.000505 

".'660815' 

.'661346 


.000095 
.666685 


.000095 

.666i?5 


.000310 

.'666525" 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  6}  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  4412. 


Marks,  t  c„. 

Diameter,  l'M35. 

Sectional  area,  1.01  square  inch. 

Length  of  stem,  19".5. 

Gauged  length,  16|'^ 


Applied  loads. 

Elonntion 
per  inch. 

Successive 

eloneation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  sq  uare 
inch. 

PoundM. 

1,010 

2,020 

3,030 

4,040 

5,050 

6,060 

7,070 

8,080 

9,090 

10,100 

11. 110 

12,120 

13,130 

14,140 

15,150 

16,160 

17, 170 

18,180 

19,190 

20,200 

21, 210 

22,220 

23,230 

24,240 

25,250 

26,200 

27, 270 

28,280 

29,290 

30.300 

35,080 

P<mnds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

84,730 

Inch, 
0. 
.000042 
.000078 
.000132 
.000186 
.000234 
.000288 
.000336 
.000378 
.000432 
.000486 
.000546 
.000606  - 
.000666 
.000726 
.000786 
.000846 
.000912 
.001002 
.001080 
.001188 
.001272 
.001386 
.001500 
.001662 
.001860 
.002034 
.002232 
.009622 
.002880 

Inch. 
0. 
.000042 
.000036 
.000054 
.000054 
.000018 
.000054 
.000048 
.000042 
.000054 
.000054 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000066 
.000090 
.000078 
.000108 
.000084 
.000114 
.000114 
.iD00162 
.000198 
.000174 
.000198 
.000390 
.000258 

Jneh. 
0. 

Jutk. 
0. 

Initialload. 
TenaUe  strength. 

0. 

.000006 

.000006 

.000054 

.000048 

.000132 

.000078 

.000216 

.000084 

.000312 

.000096 

.000528 

.000216 

.000792 

.000264 

.001302 

.000510 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  930. 

Marks,  x  Cu. 

Length,  10".5. 

Diameter,  l'M20. 

Sectional  area,  .985  square  inch. 

Gauged  length,  6''. 


AppUed  loads. 

ComprM- 

•ion  n^r 

incn. 

BncoeMlve 

rompres- 

sion  per 

Inon. 

Penoanent 
set. 

Snocessire 

pennanent 

set. 

Bemnrka. 

i 

TotaL 

Peraoaare 
inoii. 

Pmsn4i. 

965 

1,970 

2,955 

3,940 

4,925 

5.910 

6,895 

7,880 

8,865 

9,850 

10,835 

11,820 

1Z806 

13,790 

14,775 

15,760 

16,745 

17,730 

18.715 

10.700 

20,685 

21.670 

22,655 

23,640 

24,625 

25,610 

26,506 

27,580 

28,565 

29,550 

30,535 

31,520 

32,505 

33.490 

34.475 

35.460 

36,445 

37.430 

38,415 

88^400 

40,385 

41.370 

42,355 

43,340 

44,325 

58.320 

Pound; 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,00© 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

34,000 

85,000 

36,000 

37.000 

38,000 

30.000 

40.000 

41,000 

42,000 

'     43,000 

44,000 

46,000 

59,210 

Inch. 
0. 

.000017 
.000083 
.000050 
.000083 
.000133 
.000167 
.000200 
.000233 
.000317 
.00a367 
.000400 
.000433 
.000467 
.000500 
.000567 
.000633 
.000667 
.000717 
,000767 
.000633 
.000900 
.000933 
.000083 
.001050 
.001117 
.001200 
.001250 
.001333 
.001417 
.001550 
.001633 
.001783 
.001950 
.002133 
.002417 
.002667 
.003000 
.003283 
.003717 
.004250 
.004617 
.005117 
.005500 
.006833 

Inch, 
.0 

.000017 
.000016 
.000017 
.0(HHI33 
.000050 
.000034 
.000033 
.000033 
.000084 
.000050 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000050 
.0001)50 
.000066 
.000067 
.000033 
.000050 
.000067 
.000067 
.00008:1 
.000050 
.000083 
.000084 
.000133 
.000083 
.000150 
.000167 
.000183 
.000284 
.000250 
.000333 
.000283 
.000434 
.000533 
.000367 
.000500 
.000833 
.000333 

IneK 
0. 

Ineh. 
0.      . 

Initialload. 

1 

Ultimate  strengtb. 

""T-* 

.000017 

.000017 

.000U33 

.000016 

. 

.000067 

.000034 

.000083 

.000016 

.000133 

.000050 

.000250 

.000117 

.000717 

.000467 

.002083 

.001366 

• 

.004017 

.001934 

Failed  by  triple  flexupe. 
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No.  931. 

Marks,  t  c,.. 

Len^h,  10".5.  . 

Diameter,  1".118. 

Sectional  area,  .983  square  inch. 

Gauged  length,  6". 


Applied  loads. 
Total. 


Potmds. 

983 

1,966 

2,949 

3, 932 

4,915 

6.808 

6,881 

7,864 

8.847 

9,830 

10, 813 

11, 796 

12,  779 

13,762 

14,  746 

15, 728 

16.711 

17,694 

18.677 

19,660 

20,643 

21,626 

22,609 

23,592 

24,575 

25,658 

26,541 

27,524 

28.507 

29,490 

30, 473 

31,456 

32,439 

33,422 

34,405 

35.388 

36. 371 

37,354 

38,337 

39,320 

40,303 

41,286 

42,269 

43,252 

44.235 

58,130 


Per  square 


squa 
Doh. 


ino 


Fowidi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
59.140 


Compres- 
sion per 
inch. 


Intih. 


0. 


.000017 
.000033 
.000050 

.00008:) 

.000133 
.000183 
.000233 
. 000283 
.  000317 
.000383 
.000433 
.000483 
.000517 
.000567 
.000617 
.000667 
.000700 
.000750 
.000800 
.000867 
.000750 
.000083 
.  001033 
.001100 
.001183 
.001267 
.  001317 
.001383 
.001500 
.001583 
.001700 
.001833 
.0019*3 
.002200 
.002417 
.  002750 
.003083 
.003483 
.003917 
.004333 
.004817 
.005417 
.005800 
.006350 


Siioc^sftive 

oonipres- 

sion  per 

iiicn. 


Inch. 

). 

.000017 
.000016 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000034 
.000066 
.000050 
.000050 
.000034 
.  000050 
.000050 
.000050 
.000033 
.000050 
.000050 
.000067 
.000083 
.000233 
.000050 
.0000117 
.000083 
.000084 
.000050 
.000066 
.000117 
.000083 
.000117 

.  oooi:a 

.000150 
.000217 
.  000217 
.  000333 
.000333 
.000400 
.000434 
.000416 
.000484 
.000600 
.000383 
.000550 


Permanent, 
set. 


Inch. 
0. 


.000017 


.000033 


.000033 


.000067 


.000150 


.000250 


.000733 


.002250 


.004483 


Sacccssive 

permanent 

set. 


Inch. 
0. 


.000017 


.000016 


0. 


.000034 


.000083 


.000100 


.000483 


.001417 


.002233 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  932. 


Marks,  t  c,. 

Length,  10".5. 

Diameter,  l'M36. 

Sectional  area,  1.01  square  inch. 

Ganged  length,  6". 


Applied  loads. 


ToUI. 


Pound». 
1,010 
2,020 
3,030 
4,040 
5.050 
6,0fl0 
7.070 

8,oeo 

9.000 
10,100 
11, 110 
12,120 
13.130 
14,140 
15.150 
16.160 
17, 170 
18,180 
19.190 
20.200 
21, 210 
22.220 
23,230 
24,240 
25.250 
26.200 
27.270 
28,280 
29,290 
30.300 
31,310 
32,320 
33,830 
34,840 
35,350 
86.300 
87,370 


30,890 
40,400 
41.410 
43,420 
48,430 
44,440 
45,460 
00.900 


Per  Bqnare 
incn. 


Pound$. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
20,000 
27.000 
28,000 
29.000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
60.800 


ComprM- 

aion  per 

inon. 


Inch. 
0. 

.000017 
.00C033 
.000067 
.000100 
.000150 
.000200 
.000250 
.000317 
.000350 
.000400 
.000433 
.000483 
.000533 
.000567 
.000650 
.000700 
.000733 
.000783 
.000850 
.000917 
.000967 
.001033 
.  001083 
. 001167 
.001233 
.001300 
.001350 
.001417 
.001600 
.001600 
.001717 
.001833 
.001983 
.002167 
.002483 
.002683 
.002883 
. 003250 
.003783 
.004083 
.004550 
.005083 
.005550 
.006183 


Succesalye 

coinpres- 

sion  per 

incn. 


Inch. 
0. 
.000017 
.000016 
.000034 
.000033 
.000050 
.000050 
.000060 
.000067 
.000088 
.000050 
.000033 
.000050 
.000050 
.0U0034 
.000083 
.000050 
.000038 
.000050 
.000067 
.000067 
.0000.')0 
.0OUO66 
.000050 
.000084- 
.000066 
.000067 
.000050 
.000067 
.0000,13 
.000100 
.000117 
.000116 
.000150 
.000184 
.000316 
.000150 
.000250 
.000367 
.000483 
.000350 
.000467 
.000533 
.000467 
.000583 


Permanent 
set. 


Inch. 


0. 


0. 


.000017 


HuccossiT-e 

permanent 

set. 


Inch. 


0. 


.000017 


.OOOOiX) 


000033 


.000067 


.000017 


.000117 


.000050 


000250 


.000817 


.002000 


.004167 


.000133 


.000567 


.  001133 


.002167 


Remarks. 


Initial  load. 


Ultimate  atrength. 


FaQed  by  triple  flexure. 
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Ko.  946. 


Marks,  ^2MR.Tfi, 

Length,  10''/5. 
Diameter,  1^M27. 
Sectional  area,  1  Bqnare  inch. 
Ganged  length,  5'^ 


Applied  loadA. 

fMIL 

incD. 


Total. 


Pounds. 

1,000 
2.000 
3,000 
4,0U0 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.U00 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,U00 
31.000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,  (KM 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
66,180 


Perfiqiuw« 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16.000 
17.000 
18,000 
'  19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
20,000 
30.000 
31.000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,180 


Compres- 
sion per 
Incn. 


Jn<k. 
0. 

.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00070 
.00076 
.00082 
.S)0066 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00128 
.00134 
.00140 
.00146 
.00154 
.00162 
.00168 
.00178 
.00182 
.00190 
.00200 
.00214 
.00224 
.00232 
.00248 
.00262 
.00280 
.00300 
.00316 
.00340 
.00366 
.00396 
.00432 
.00466 
.00500 
.00524 
.00504 


Sacoessire 
compres- 
sion per 
incn. 


Ineh. 
0. 

.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00014 
.00010 
.00008 
.00016 
.00014 
.00018 
.00020 
.00016 
.00024 
.00026 
.00030 
.00036 
.00034 
.00034 
.00024 
.00070 


Pormanent 
set. 


Inch. 
0. 


0. 


.00002 


.00004 


.00006 


00014 


.00020 


.00040 


.00082 


.00172 


.00340 


SaceeMire 

permanent 

set. 


Inch. 
0. 


00002 


00002 


00002 


00006 


00006 


.00020 


.00042 


.00090 


.00168 


Initialloid. 


XTltimate  strength. 


Failed  by  triple  fiexnre. 
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Cast-Iron  Body  ;N"o.  2. 


No.  4565. 


Marks,  ^2  ^bV^ 
Diameter,  V'!l2S. 

Sectional  area,  1  square  inch. 

Gauged  length,  20". 

Length  of  stem,  2S'\ 


Applied  loads. 

£longatiOD 
per  inoh. 

Successive 

elongation' 

perlnob. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Peraqiiare 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

1«,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,070 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.070 

Jneh. 

0. 

.000060 
.000115 
.000185 
.000240 
.000295 
.000860 
.000430 
.000495 
.000560 
.000645 
.000725 
.000810 
.000910 
.001005 
.001105 
.001225 
.001350 
.  001510 
.001660 
.001875 
>     .002105 
.002400 
.002735 
.003125 

Inch. 
0. 

.000060 
.000055 
.000070 
.000055 
.000055 
.000005 
.000070 
.000065 
.000065 
.000085 
.000080 
.000085 
.OOUIQO 
.000095 
.000100 
.000120 
.000125 
.000160 
.000150 
.000215 
.000230 
.000295 
.000335 
.000380 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strength.     ^ 

.000005 

.000005 

.000045 

.000040 

.000065 

.000020 

.000105 

.000040 

.000160 

.000056 

.000205 

.000045 

.000405 

.000200 

.000685 

.000280 

. 001110 
.001405 

.000425 
.000295 

Fractured  4."5  from  neck. 
Api>earance  uniform  granular. 
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ITo.  949. 


Marks,  12  M^R^TB. 

Length,  10'^5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 

Compre«- 

•ion  per 

incfi. 

Socoessive 
compres- 
sion per 
iuco. 

Permanent 
set. 

Socceasire 
permanent 

aet. 

BinarKa. 

Total. 

PerMoare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
67,080 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
67.080 

Inch. 
0. 
.00006 

.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00018 
.00054 
.00062 
.00068 
.00074 
.00080 
.00086 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00138 
.00144 
.001.54 
.00164 
.00176 
.00186 
.00200 
.00216 
.00230 
.00252 
.00266 
.00290 
.00320 
.00356 
.00380 
.00434 
.00464 
.00506 
.00554 
.00600 
.00644 
.00676 
.00720 
.00760 

Inch. 
0. 
.00006 
.00006 
.00006 
.00U06 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.00006 
.00010 
.00010 
.00012 
.00010 
.00014 
.00016 
.00014 
.00022 
.00014 
.00024 
.00030 
.00036 
.00030 
.00048 
.00030 
.00042 
.00048 
.00046 
.00044 
.00032 
.00044 
.00040 

Inch. 
0. 

Inek. 
0. 

Initial  load. 

• 

1 

1 

!      0. 

0. 

.00006 

.00006 

.00012 

.00006 

.00028 

.00016 

.00064 

.00086 

.00164 

.00100 

Ultimate  atraogth. 

.00334 

.00170 

.00514 

.00184 

Failed  by  triple  flexure. 


12-INGH    B.   L.   RIFLED   MORTARS. 


183 


No.  950. 


Marks,  "^B^^TE, 

Length,  W\5. 
Diameter,  l'M29. 
Sectional  area,  1  square  iiicli. 
Ganged  length,  5'^ 


Applied  loads. 


Total. 


Pimmdt. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

»,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,000 

29,000 

80.000 

31.000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40.000 

41,000 

42,000 

4^000 

44;  000 

45,000 

8,6  10 


Per  sqoare 
Incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
58,610 


Compreo- 

sion  per 

inob. 


ifieft. 

0. 

.00006 
.0U014 
.00020 
.00026 
.00034 
.00040 
.00046 
.00052 
.00058 
.00062 
.00070 
.00076 
.00082 
.00002 
.00006 
.00102 
.00108 
.00114 
.00122 
.  00130' 
.00138 
.00146 

^  .00158 
.00168 
.00180 
.00190 
^00204 
.00220 
.00242 
.00266 
.00282 
.00310 
.00346 
.00386 
.00436 
.00468 
.00504 
.00566 
.00622 
.0OC6O 
.00716 
.00776 
.00838 
.00892 


Snoceaaive 
compres- 
sion per 
men. 


Inah. 
0. 

.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00000 
.00006 
.00004 
.00008 
.00006 
.00006 
.00010 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.  00012 
.00010 
.00012 
.00010 

•  ooou 

.00016 
.00022 
.00024 
.00016 
.00028 
.000:)6 
.00040 
.00050 
.  00032 

.ooorjo 

.00062 
.00056 

.ooo:{8 

.00056 
.00060 
.00062 
.00054 


Permanent 
set. 


Inch. 


.00004 


00008 


00016 


00034 


,00078 


00106 


,00400 


00640 


Snccessive 

permanent 

set. 


Inch. 
0. 


.00004 


.00004 


.00008 


.00018 


.00044 


.00118 


00204 


,00240 


Remarks. 


Initial  load. 


Ultimate  strength. 


FaQed  by  triple  flexure 
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IfO.  4556. 

Marks,  12  M^i^TR. 

Diameter,  l'a28. 

Sectional  area,  1  square  inch. 

Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Siicoesslve 

clon>;ation 

per  inch. 

Permanent 

BGt. 

Succesaive 

permanent 

set. 

Ramarlca. 

TotaL 

Per  square 
iDcb. 

Poundi. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000  . 

21,000 

22,000 

23,000 

24,000 

25,000 

31,050 

PoundM. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,006 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,050 

Ineh. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000455 
.000505 
.000560 
.000630 
.000705 
.000765 
.000840 
.000910 
.000990 
. 001070 
.001160 
.001260 
.  001370 
. 001495 
.  001620 
.001785 

Ineh. 
0. 

.000050 
.000050 
.(HHX)50 
.000050 
.  000050 
.000050 
.000050 
. 000050 
.000a55 
.000050 
.000055 
.000070 
.  000075 
.000060 
.000075 
.0(K)070 
.000080 
.OOOUHO 
.0001)90 
.000100 
.0(K)110 
.000125 
.000125 
.000165 

\  ■ 

Ineh. 
0. 

Ifteh. 
0. 

Initial  load. 

• 

• 

Tenaile  airengtli. 

a 

.000015 

.000015 

.000025 

.000010 

.000045 

.000020 

.000070 

.000025 

.000100 

.000030 

.000160 

.00OU6O 

.000240 

.000080 

.000350 
.000440 

.000110 
.000090 

"•"••"  ■••••• 

"■••••••••*• 

Fractured  2"  trom  neck. 
Appearance  uniform  granular. 
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Marks,  ^^^^TK. 

Diameter,  l''.i2t). 
.Beetional  area,  1  square  inch. 
Gauged  length,  20''. 
Len^h  of  stem,  23/' 


Ko.  4560. 


.    Applied  loads. 

EloBg:ation 
per  inch. 

Sneeeasive 

elongation 

per  inch. 

Pennanent 
aet. 

Suocessive 

permanent 

set. 

Bemarka. 

Total. 

Per  aquare 
inch. 

PoumdM. 
1.000 
2,000 
3.000 

Pound9. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12;  000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

IficA. 
0. 
.000060 

<  000110 
.000165 
.000215 
.000270 
.000^25 
.000385 
.000445 
.000505 
.000565 
.000635 
.000710 
.000780 
.000865 
.000940 
.001035 
.001136 
.001240 
.001350 
.001490 
.001586 
.001845 

Inch. 

0. 

.000060 
.000050 
.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000070 
.000085 
.000075 
.000095 
.000100 
.000105 

•  .000119 
.000140 
.000005 
.000260 

Inch. 

0. 

Jneh. 
0. 

Initial  load. 
Tensile  atren^th. 

4,000 

5,000 

0. 

6,000 
7,000 

8,000 

a.fioo 

f 

10,000 
11.000 
Il^OOO 
13,000 
14,000 
15,000 
16^000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 

.0666*15 

.000015 

.000040 

.000025 

.000065 

.000025 

.000110 

.000045 

.000165 

.00055 

000255 

.066660 

k 

.000400 

.000145 

Fractured  2^"  from  neck  at  spongy  spot. 

Appearance  uiiiform  granular,  excepting  sponginess  above  noted. 
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Oast-Iron  Body  No.  3. 


No.  4559. 


Marks,  i?^bV^ 
Diameter,  l".'l29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20.^' 

Length  of  stem  23." 


Applied  loads. 

Elongation 
per Inch. 

Succeaaiye 

elou^atioin 

per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Bemarira. 

Toua. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,240 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

i5,o6o 

16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
.    22,000 
23,000 
24,000 
25,000 
27,240 

Inch. 
0. 

.000060 
.000125 
.000180 
.000260 
.000310 
.000370 
.000445 
.000515 
.000600 
.000670 
.000760 
.000860 
.000955 
.001040 
.001160 
.001285 
.001430 
.001590 
.001785 
.002(XM) 
.002265 
.002585 
.002050 
.003425 

• 

Inch. 
0. 

.000060 
.000065 
.000055 
.000080 
.000050 
.000060 

.  Jfi«ft. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

.000005 

.000006 

.000075 
.000070 

.000085 
.000070 
.000090 
.000100 
.000095 
.000085 
.000120 
.000125 
.000145 
.000160 
.000196 
.000215 
.000265 
.000320 
.000365 
.000175 

.000035 

.000030 

.000060 

.000025 

.000105 

.000045 

.000170 

.000065 

.000285 

.060115 

.000460 

. 000175' 

.000755 

.000295 

.001250 
.001610 

.000495 
.000360 

■» 

Fractured  at  middle  of  stem. 
Appearance  uniform  granular. 


12-INCH   B.   L.   RIFLED   MORTA]^S. 


187 


ITo.  962. 


Marks,  ^^bV^ 

Diameter.  V'.129. 
Sectional  area,  1  square  incb. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccessire 
compres- 
sion per 
incb. 

Permimont 
set. 

Sncccssive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
29.000 
30.000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
65.060 

Pounds. 
-4,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000- 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
90,000 
31,000 
32,000 
33.000 
34.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
55,060 

Ineh. 

0. 

.00006 
.00014 
.00020 
.00030 
.00036 
.00042 
.00048 
.00054 
.000(10 
.00066 
.00074 
.00080 
.00086 
.00094 
.00100 
.00110 
.00116 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00190 
.00200 
.00214 
.00226 
.00240 
.00260 
.00276 
.00300 
.00320 
.00352 
.00384 
.00410 
.00446 
.00494 
.00540 
.00686 
.00626 
.00666 
.00716 
.00778 
.00820 
.00846 
.00880 
.00918 
.00970 

Ineh. 
0. 

.00006 
.00008 
.00006 
.00010 
.00006 
.00000 
.00000 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.00012 
.00014 
.00020 
.00016 
.00024 
,  .00020 
.00032 
.00026 
.00026 
.00036 
.00048 
.00046 
.00046 
> 00040 
.00040 
.00050 
.00062 
.00042 
.00026 
.00034 
.00038 
.00052 

Inch. 
0. 

Inch. " 
0. 

Tnitial  load. 

Ul  Urn  Ate  strength. 

0. 

•"*••*••• \*" 

1 

.00005 

,00002r 

•    .00010 

.00005 

.00018 

.00008 

.00034 

.00016 

.00066 

.00032 

.00144 

.00078 

.00314 

.00170 

.00516 

.00202 

.00700 

.00184 

FaQed  by  triple  flexure. 
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No.  953. 


Marks,  12  M^TB, 

Length,  W\h. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pawndi. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000, 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
53,480 


I^r  sqaare 


Ma 
[kcb. 


inc 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
53.480 


Compres- 
sion per 
incn. 


Inch. 
0. 

.00008 
.00016 
.00022 
.00028 
.00036 
.00040 
.00016 
.00052 
.00058 
.00064 
.00070 
.00078 
.00084 
.00090 
.00098 
.00106 
.00114 
.00122 
.00130 
.00138 
.00144 
.00156 
.00164 
.00176 
.00188 
.00200 
.00212 
.00226 
.00250 
.00266 
.00288 
.00310 
.00344 
.Oa'tTO 
.00420 
.00456 
.00506 
.00560 
.00634 
.00690 
. 00770 
.00856 
.00950 
.  01052 


Successive 

sompres- 

sion  per 

incD. 


Inch, 

#0- 
.00008 

.00008 

.00006 

.00006 

.00008 

.00004 

.00006 

.00006 

.00006 

.00006 

.00006 

.00008 

.00006 

.00006 

.00008 

.00008 

.00008 

.00008 

.00008 

.00008 

.00006 

.00012 

.00008 

.00012 

.00012 

. 00012 

.00012 

.00014 

.00024 

.00016 

.00022 

.00022 

.00034 

.00026 

.00050 

.00036 

.00050 

.00054 

.00074 

.00056 

.00080 

.00086 

.000i*4 

.00102 


Permanent 
set. 


Jneh, 

0. 


.00002 


.00004 


.00008 


.00016 


.00036 


.00084 


00176 


.00406 


.00784 


SaoceesiTe 

permanent 

set 


JncA. 


0. 


.00002 


.00002 


.00004 


00008 


.00020 


.00048 


■  V.\'  -  *  -  - 

.06092' 


.00230 


.00378 


Remarks. 


initial  load. 


Ultimaito  atnngtlft. 


Failed  by  triple  flexure. 
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No.  4560. 


Marks,  ^^5*xT^ 
Diameter,  l".i29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20''. 

Xrength  of  stem,  23.'' 


.'    ikpplied  loads. 

Elongation 
per  inch. 

Saccessive 

elongation 

per  inch. 

Pennanent 
set. 

Snoceaaiye 

permanent 

Bet. 

Bemarka. 

Total. 

Per  Btmare 
inch.     * 

1.000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

Ineh. 
0. 

.000060 
<  000110 
.000165 
.000215 
.000270 
.000325 
.000385 
.000445 
.000505 
.000565 
.000635 
.000710 
.000780 
.000865 
.000940 
.001035 
.001135 
'    .001240 
.001350 
.001490 
.001585 
.001845 

Inch. 

0. 

.000060 
.000050 
.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000070 
.000085 
.000075 
.000095 
.000100 
.000105 

'  .000110 
.000140 
.000095 
.000260 

Ifuh, 
0. 

Ineh. 
0. 

Initial  load. 
TenAile  strength. 

0. 

.000015 

.000015 

.000040 

.000025 

.000065 

.000025 

.000110 

.000045 

.000165 

.00055 

000255 

.000090 

.000400 

.000145 

Fractured  2^"  from  neck  at  spongy  spot. 

Appearance  uniform  granular,  excepting  sponginess  aboye  noted. 


\ 


12-lNCH  B.   L.   RIFLED  MOETABS. 
No.  954. 


Marks,  "»y^?"^ 

Length,  10".5'. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  leugtb,  6". 


n 


Appll«llo«d<. 

«. 

X^ZI 

ItaDurks. 

Tout. 

"ia-" 

"rr 

■im 

iooo 
.m 

s 

"O.UOtt 

zi'.aoo 

28.0UO 

so'.iwo 
ni.ouii 

»3,000 

M.IUD 
65.200 

"  "ooo 
.wo 
.ooo 

.MM 
,009 

E 

■  .ooa 

1  .000 

liooo 

13.000 
H.WO 

iij[iioa 

18^000 
1»,«0D 

ao,uoo 

23,000 

as 

M.OOO 

27:  000 
28,000 
28.000 
30,1X10 

32!  000 

aa,ooo 

37.000 
3S.000 

55;20tf 

ioooM 

ioooi-J 
.ooiiis 

.UtUU8 
.OOIM 

'.wx 

.00  34 
.00« 

!oofio 

.00  70 
,00  HO 

!ou2oo 
'.imao 

'.tmie 
:oou,w 

Inei. 
0. 

.OlKJWi 

louiioB 
.Doous 

'OlHI* 
.DOIIIU 
.OINX« 

!oooo« 

.001108 
.00010 

ioooo 

ioiio* 

.OOOU-J 
.0OOS6 

'.W<as 

0. 

I^. 

initial  l™l. 

0. 

a 

mtinistr  atreDEtb. 

.«« 

.o666»  ,     -ocKJM 

,D6oi«  ,      .00010 

,00030  1      .oooii 

.0<KK)3 

.00033 

.00130     1        .O0OB8 

.  00278          .ooua 

.ooiit 

.00168 

Failed  by  triple  flexure. 
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Hoop  A4.— Mortar  Ko.  4. 

No.  43i8. . 

Marks,  * V^  ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


AppUed  loads. 

EloDfiatlon 
per  mob. 

SuooessiTO 

elongation 

per  inch. 

Succesalve 

Remarka. 

Total. 

PerMuare 
men. 

Perm«ient           ,^j^^^^. 

*®'-        1        set. 

1 

Ptnuids. 

2iiO 

1.  STiO 

2,500 

5,000 

7.500 

10,000 

11.250 

12,500 

13.750 

13,000 

13,250 

13.500 

13,750 

14.000 

14.250 

14.500 

14,750 

15.000 

34,790 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
S7.000 
58,000 
50,000 
60,000 
99.160 

Inch, 

0. 
.000125 
.000250 
.000550 
.000875 
.001225 
.001375 
.001550 
.  001575 
.001625 
.001700 
.001725 
.001750 
.001900 
.002050 
.002475 
.002950 
.004300 

Inch, 
0. 

.000125 
.000125 
.D00:)00 
.000325 

.  oocn.'M) 

.000150 
.000175 
.000025 
.000050 
.000075 
.000025 
.00(K)25 
.000150 
.000150 
.000425 
.000475 
.001350 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.       , 

EUatio  limit. 
Tensile  strength. 



a 

0. 
0. 

•  •  ■  •          •  • 

• 

General  summary. 

Tensile  atrenxth  per  square  inch  of  original  section ponnda..    09,600 

Elaaticlimit  personare  inch  of  original  section do...    55,000 

SloDgntian  per  inch  after  rupture inch. .      .  1725 

JElongation  per  inch  under  strain  at  eTastic  limit do. . .  .  001750 

Redaction  in  diameter  at  point  of  rupture. do. . .       .  124 

EedurtJon  in  area  after  rupture,  per  cent  uf  original  section 39.2 

PositlMiof  mptore 2"  from  the  neck 

Chaxacter  of  broken  surface granular,  dull  eccentric  spot 

BfengaUon  of  inch  aecUona ".10,  ".16,  ".31V'*12 


I 


192 


12-INCH   B.  L.  KIFLED   MORTARS. 


Hoop  A*.— Mortar  Ko.  18. 


No.  4277. 

Marks,  ^^r^^ 

Diameter,  "l664. 

Sectional  area,  .26  square  inch. 

Oauged  length,  4''. 


Applied  loads. 

Elongation 
per  mcb. 

Sucoessive 

elongation 

per  inch. 

Pennanent 
set. 

Sncoessive 

pennanent 

set. 

Total 

Per  sqniire 
inch. 

JPoundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
16,500 
15, 750 
16,000 
16,250 
16,750 
17,260 
17,750 
18,250 
18.750 
26,760 

PoundM, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
67,000 
69,000 
71,000 
73,000 
75,000 
107.040 

Inch. 
0. 

.000125 
.00a375 
.000750 
.001100 
.001400 
.001650 
.001775 
.001800 
.001825 
.001850 
.001875 
.001900 
.001950 
.002000 
.002026 
.002050 
.002100 
.002150 
.002200 
.002300 
.002476 
.002625 
.003560 
.005375 
.007425 
.000200 
.011300 

IndL 
0. 

.000125 
.000250 
.000375 
.000350 
.000300 
.000250 
.000125 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.0000.30 
.000025 
.000025 
.000050 
.000050 
.000050 
.000100 
.000175 
.000150 
.000925 
.  001825 
.003050 
. 001775 
.002100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

.000025 
.000025 

.000025 
0. 

•    M    •    •     «     J^    •    •    ■     •    • 

^ 

General  summary, 

TmsUe  strength  per  fiqnare  inch  of  original  section poonds..  107,010 

Elasticlimit  per  square  inch  of  origin^ section do...   62.000 

Elongation  per  inch  after  rupture , inch..     .lOW 

Elongation  per  inch  under  atrain  at  elastic  limit rT. do...  .002X10 

Reduction  in  diameter  at  point  of  rupture '. do...      .004 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.0 

Position  of  rupture 1".25  iVom  the  nwk 

Character  of  broken  surface gninular,  dull  silk j  spot  at  the  oinnimfiBreDM 

Elongation  of  inch  sections ^.."JA,"jy,"M,"^ 
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Marks,  'Ifo*-*' 
Diameter,  ".564. 


Hoop  Bi.— Mortae  No.  19. 
No.  4272. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leogtb,  4'^ 


Applied  loads. 


Total. 


Ptntnds. 
230 

1,250 
2,300 
5,000 
7,500 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14.750 
15,000 
15,250 
15.500 
15.750 
16,000 
16.250 
16,500 
16,750 
17,250 
17,750 
18,250 
18,750 
19,250 
27,410 


Per  sooarc 
incn. 


P<nMds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
92,000 
53,000 
54,000 
«5,000 
50,000 
57.000 
58,000 
50,000 
00,000 
61,000 
02.000 
63,000 
64,000 
65,000 
66,000 
67,000 
69,000 
71,000 
73,000 
75,000 
77,000 
100,640 


Elon^tion 
per  mch. 


Inch. 
0. 

.000075 
.000275 
.000675 
.001000 
.001400 
.001500 
.001725 
.001750 
.001800 
.001825 
.001X50 
.001000 
.001950 
.001075 
.002025 
.002050 
.002075 
.002125 
.002175 
.002226 
.002300 
.002425 
.002550 
.002775 
.004025 
.006375 
.008500 
.010000 
.011750 


Successive 

elonjpitioii 

per  mch. 


Inch. 
0. 

.000075 
.000200 
.000400 
.000325 
.000400 
.000100 
.000225 
.000025 
.000050 
.000025 
.000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.000025 
.000055 
.000050 
.000050 
.000075 
.  000125 
.000125 
.000225 
.001250 
.002350 
.002125 
.001500 
.001750 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

pemianeut 

set. 


Inch. 


0. 


« 

• 

.000025  !   .000025 
.000025  1  0. 

, 

::::::::::::t:::;:::::::: 

^    1 

1 

1 

, 

• 

' 

••••••"•■•••  «-•••-••-^•• 

Kemarks. 


loitial  load. 


Elastic  limit 


Tonslle  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  orieiual  section pounds . .  109. 640 

Elastic  limit  per  sonare  inch  of  original  sect  ion do. . .    64,  ()0O 

KloDgation  per  incn  after  rupture incli . .      .1 475 

^IcBgatlon  per  inch  under  straiirat  elastic  limit do. . .  .  002300 

Reduction  in  diameter  at  point  of  rupture do. . .       .104 

Bednction  in  area  after  rupture,  per  cent  of  original  section  «, H3. 5 

Position  of  rupture 2"  from  the  neclc 

Character  of  broken  surface granular,  dull  spot  near  the  circumference. 

Elongation  of  inch  secUons ".00,  ".27*,  ".13, 'MO 

S.  Ex.  161 13 
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12-lsch  b.  l.  biplbd  moetabs. 

Hoop  Aj— Mobtae  Ho.  20. 

^o.  4273. 


n 


Marks,  ""i,^^ 

Diameter,  ".564. 

Sectioiial  ai«a,  .25  square  inch. 

Gauged  length,  4". 


Apiilled  la 


I' 

i!' 

'S~ 


v^"-  ilSllS' 


.:  Toiuile  itrmslh. 


an  per  Juch  aftar  ni] 


General  tHmmary. 

joreineh  of  origioHl  flwtlob,..,,,.. .,......,,..,-., poniida--  II I, E 

iacta  of  origluu aecUoD ilo...    ei,( 


4A  After  ruptDi«,  par  of 
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Hoop  Bi— Mortar  Ko.  20. 


Kp.  4270. 

Marks,  ^^^,^^ 

I>iameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loadB. 


Total. 


Povndt. 

250 

1,2S0 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

^3,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16,250 

16,750 

17,250 

17,750 

18.250 

18,750 

27,270 


Per  sq  uare 
Incn. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
90,000 
40.000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
67,000 
69,000 
71,000 
73,000 
75,000 
100,080 


Eloneation 
perinoli. 


Inch, 
0. 

.000050 
.000225 
.000500 
.000825 
.001225 
.001450 
.001560 
.  001575 
.001600 
.001650 
.001725 
.001750 
.001800. 
.001825 
.  001875 
.001925 
.001975 
.002025 
.002050 
.002150 
.002450 
.002725 
.004375 
.006060 
.006025 
.009550 
.011800 


SacceeslTe 

elongation 

pec4nch. 


Ifteh. 
0. 

.000060 
.000175 
.000275 
.000325 
.000400 
.000225 
.000100 
.000025 
.000025 
.000060 
.000075 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000025 
.000100 
.000300 
.000275 
.001650 
.  001675 
.001975 
.001525 
.001750 


Permanent 
Bet. 


Inch. 


0. 
0. 


0. 
0. 


Succeftsive 

permanent 

set. 


0. 


Inch. 


Somarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


^  General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .  190, 060 

ISaatic  limit  per  sanare  inch  of  originaTseotion  do . . .    62, 000 

Uongation  per  Incn  after  rapture | inch. .      .  1775 

Elongation  per  inch  under  strain  at  Elastic  limit do ...  .  002050 

KeductioB  in  diameter  at  point  of  rapture do. . .       .184 

Bednction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  ruptnre 2"  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  indi  sections 'MO,  'M4, ''.35,*  ".1^ 
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Marks,  "*i^--** 
"  Diameter,  ''.364. 
Sectional  area,  .2d  squu^  inch. 
Gauged  length,  i". 


12-INCH  B.   L.  EIPLBD  MORTARS. 
Hoop  Ag.— MOBTAB  TfO.  21. 
So.  4276.     ' 


'Appltod  load.. 

tl^^^ 

kl 

TMM. 

'"tST" 

^^& 

1,2M 

T,GW) 
0,lWO 

2  500 
2.760 
3,  000 

a.  500 

t!0M) 
1.350 
4.S00 

!>^ 

$1 

18]  ODD 

23.  m 

Fim 

a 

30 

i( 

s 

SI 

a; 

nd,. 

<m 
ooo 

000 

DUO 

DDO 
MM 
000 
000 
000 

uoo 

Inth. 

ioooww 

!ooio:b 
-ooiwo 
.ooiflso 

:  001750 

iooitras 
ioosooo 

.DOMES 

iooaaoo 

:«06«s 

:oia«7S 

Inch. 

:  000150 

:0O0025 

ioouoas 

.000050 

!0OD075 
.000025 

iooaao 
looaias 

Inch.' 

in  eft. 

iDitulload. 

' 

0. 

F.tR.Iicllnilt 

TrosUe  ttmiKth. 

.as 

K.OOO 
7J,000 

CDHth  per  Bqnmre  Inc 


El Dutic  limit  iwr  Mou 

KlungnUon  per  luch  adcr  rnptnre 

ElangnUon  periaoh  under  ■tnhi  at  alutic  llmtt. . . 

Bedartion  In  dluncter  at  point  of  mptiin 

R«dDi:tian  In  urn  after  rupturn.  per  cent  of  miglni 
Position  of  rapture : 


,  *l)ky  spot  It  Che  cinnn 


..".ll,"M;".iyM 
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^ 


Hoop  B,— Mobtab  Ko.  21. 


No.  4271. 

Marks,  *2^^«^« 

r>iameter,  ".564. 

Sectional  area,  .25  square  inch. 

Granged  length,  4''. 


i 


Applied  loads. 


Total. 


Po%tnd». 
250 
1^260 
2,500 
6.000 
7,500 
10,000 
11,250 
12,500 
12,750 
13.000 
13.250 
13.500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,250 
15,750 
16,250 
16.750 
17,250 
17,750 
25,360 


Per  square 
incn. 


•Slon^tion 
per  mch. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67,000 
58,000 
59,000 
60,000 
61,000 
63,000 
65,000 
67,000 
09,000 
71,000 
101,440 


Inch, 
0. 

.^600100 
.000250 
.000550 
.000975 
.001275 
.  001475 
.001660 
.001700 
.001750 
.001775 
.001800 
.001850 
.001900 
.001950 
.002025 
.002175 
.002800 
.003500 
.006000 
.008175 
.009975 
.011575 
.013775 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Inch, 


0. 
0. 


0. 
0. 


I.. 


InA. 
0. 

.000100 
.000150 
.000300 
.000425 
.000300 
.000200 
.000175 
.000060 
.000050 
.000025 
.000025 

.000050  i K. 

.000050 
.000050 
.000075 
.000150 
.000625 
.000700 
.002500 
.002175 
.001800 
.001600 
.002200 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastic  Umit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .  101, 440 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    58, 000 

Elongation  per  incn  after  rupture inch . .      .  1825 

Bongation  per  inch  under  strain  at  elastic  limit. ....:.. do ...  .  002025 

Bednction  in  diameter  at  point  of  rupture ". .' do. . .       .  154 

Sednction  in  as'ea  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1". 90  from  the  neck 

Character  of  broken  surface silky 

BlongatioDOf  iaehMctloiis ".12,  ".87*.  ".16,  ".09 
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Hoop  A«.— Mobtab  No.  22. 


No.  4276. 

Marks,  ^2MB„A, 

Diameter,  ''.604. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loadfi. 


Total 


Pound*. 
250 
1,260 
2,500 
5.000 
7,600 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,760 
16,000 
16,250 
16,500 
10,750 
17,250 
17.750 
18,250 
18.750 
19,250 
27,440 


Per  square 
inch. 


Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 

^  56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 

■  63,000 
64,000 
65,000 
66,000 
«7,000 
69,000 
71,000 
73,000 
75,000 
77,000 
100.760 


EloDffation 
per  Inch. 


Inch. 
0. 

.000100 
.000375 
.000750 
.001025 
.001400 
.001550 
.001725 
.001750 
.001775 
.001800 
.001850 
.001900 
.001950 
.001075 
.002000 
.002025 
.002075 
.002125 
.002175 
.002250 
.002300 
.002425 
.002525 
.002800 
.003500 
.005625 
.007625 
.009500 
.011000 


SaccessiTO 

elonipition 

per  inch. 


Ineh, 

0. 

.000100 
.000275 
.000376 
.000275 
.000375 
.000150 
.000175 
.000025 
.000025 
.000025 
.000050 

•  .000050 
.000060 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000075 
.000050 
.000125 
.000100 
.000275 
.000700 
.002125 
.002000 
.001875 
.001500 


Permanent 
set. 


0. 
0. 


Ineh. 


Suoceealve 

permanent 

set 


Inch. 


0. 


.000025 
.000026 

.000025 
0. 

1 

1 

L. 

1 

Remarks. 


Initial  load. 


\ 


Elastic  limit. 


Tensile  strength. 


Geneml  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  109, 7t) 

Elastic  lim  it  per  square  inch  of  original  section do . . .   64, 000 

Elongation  per  inch  after  rnptore.... inch..     .1^^ 

Elongation  per  inch  under  strain  at  slastlc  limit do...  .003300 

Bednction  in  diameter  at  point  of  rapture do...      '1^ 

Keduction  in  area  after  rapture,  percent  of  original  section ^l 

Position  of  ruptare 2"  ftom  the  neck 

Character  of  hroken  surface .'...sUky,  granulv  at  the  circomftreDOS 

Elongation  of  inch  sections ".07,  ".U  "Jtt*.  "Jl 
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Hoop  A4— Mortar  No.  23. 


No.  4274. 
Marks,  }^  ^^1^  a. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


/" 


Applied  loads. 


Total. 


Pound§. 

250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,250 

lasoo 

12,750 
13,000 
13.250 
13,500 
13,  750 
14,000 
14,250 
14,500 
15.000 
15.500 
10.000 
16.500 
17,000 
25,5170 


Per  sauaxe 
hkch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 

'50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 

102,280 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000400 
.000660 
.  001300 
.001675 
.001800 
.002000 
.002060 
. 002100 
.002150 
.002225 
.002275 
.002460 
.002625 
.003025^ 
.004775 
.006550  . 
.008250  t 
.000875 
.011750  I 


Sncceaaivo 

elongation 

perincb. 


Permanent 
aet. 


Inch. 
0. 
.000100 
.000300 
.001K250 
.000050 
.000375 
.000125 
.000200 
.000050 
.000050 
.000050 
.000075 
.000050 
.000175 
.000175 
.000400 
.001750 
. 001775 
.001700 
.  001625 
. 001875 


Inch. 


0, 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


.1 

.000150     .000150 

. 000150 
.000200 

0. 
.000050 

............  .. 

1 

1    

Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqnaro  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture • incl^ 

Eloagation  per  inch  under  strain  at  elastic  limit do. . 

Kedoction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  origiual  section 

Position  of  rupture •l".9fTom  theneok 

Character  of  broken  surface s&ky,  interspersed  with  fine  granulation  at  the  circumference 

BlongaUon  of  inch  sections '^12".36^ 'M6, 'M2 


102,280 

55,000 

.1900 

.002275 

.144 

44.6 
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Hoop  A4— Mortab  No.  25. 

No.  4318. 

Marks,  ^^,^^* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Suoceaaive 

Pepmanent 
Bet. 

Succeaaive 

Remarks. 

Total. 

Per  souare 
incn. 

elonfcation  1 
per  inch. 

peimanent 
set. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11.250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15.260 

15,500 

15,  750 

16. 000 

26,410 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50jm 
51,000 
52,000 
53, 000 
54,000 
55,000 
.56.000 
57.000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64.000 
105, 640 

Ineh, 
0. 

.000125 
.000375 
.000750 
. 001125 
.001500 
.001650 
.001775 
.  001800 
.001800 
.001825 
. 001875 
.001925 
.  001950 
.002000 
.002050 
.002075 
.002200 
.002300 
.  002525 
.002875 
.  003775 

Ineh, 

0. 

.000125 
.000250 
.000375 
.000375 
.000375 
.000150 
.000125 
.000025 

0. 

.000025 
.000050 
.000050 
.000025 
.00<HXV) 

*  .000050 
.000025 
.000125 
.000100 
.4M)0225 
.  000350 
.000900 

Ineh, 

0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit. 

Tensile  strengt^. 

^.       .      -        ■ 

1 

.  000ii50 
.000050 

.000050 
0. 

^ 

" 1 ' 

:::::::::;::i::::::::::.. 

'. 

* 

1 

General  summary. 

Tensile  Btrength  per  sqnare  inch  of  original  section pounds . .  105,  W* 

£lai«tic  limit  per  square  inch  of  original  section do. . .    90, 000 

£Iougati(A  per  inch  after  ruptnre ." inch..     .ISSA 

.Elongation  per  inch  under  strain  at  elastic  limit do...  .002075 

Keduction  in  diameter  at  point  of  rupture do...      .1" 

Keduction  in  areaafter  rupture,  per  cent  of  original  set'tiou 3^;^ 

Position  of  nipture » 1"  l!rom  tbe  oecl( 

Character  of  broken  surface granular,  silky  ceiilff 

Elongation  of  inch  Hoctions "^*, 'M7, '^12,  "JO 
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Hoop  A4— Mortar  No.  26. 


No.  4343. 

Marks,  "^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads.      T 

Successive 

Permanent 
set. 

Successive 

permanent 

set.- 

Bemarks. 

ToteL 

Per  mnare 
inch. 

permcli. 

elongation 
per  Incli. 

Fimndt. 

250 

1,260 

2,600 

5,000 

7,600 

10.000 

11,250 

12.500 

12,750 

13.000 

ia,250 

18.500 

13,750 

14.000 

14,250 

14.500 

14, 750 

15,000 

15.250 

15^500 

15,750 

28.590 

Poundt. 
1.000 
5,000 
10.000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
69,000 
60,000 
•     61,000 

106,360 

Intih. 
0. 

.000160 
.000400 
.000750 
.001050 
.001375 
.001550 
.001700 
.001725 
.001775 
.001800 
.001850 
.001900 
.001075 
.002025 
.002100 
.002250 
.002400 
.002750 
.003200 
.004125 

IfUk. 

0. 

.000160 
.000250 
.000350 
.000800 
.000325 
.000175 
.000150 
.000025 
.000060 
.000025 
.000060 
.000050 
.000075 
.000050 
.000075 
.000150 
.000150 
.000350 
.000450 
.000925 

Itieh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000025 
.000025 

.000025 
0. 

- 

;•  " 

Elastic  limit. 

• 
Tensile  strength. 

1 

1 

General  summary, 

Ten«ile«trengthperaqiuze  inch  of  original  section pounds..  106,360 

SUsticlimitper  square  inch  of  original  section do...    58,000 

Elongation  per  inch  after  ruptnre inch . .      .  1525 

Elongation  per  inch  under  strain  at  elastic  limit jdo ...  .002100 

X«d  action  in  diameter  at  point  of  ruptnre do . . .       .104 

fieductioD  in  area  after  rupture,  per  cent  of  original  section 83. 5 

PoaiUan  of  rupture 2'M  from  the  neck 

Character  of  broken  surface granular,  silky  center 

Bkmgationofl&chMctJons.... 'M0/'.14,  ".26*,  'Ml 
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,  Hoop  A4— Moetab  No.  27. 
No.  4345. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pound». 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,250 

12,  500 

12,  750 

13,000 

13,250 

13, 500 

13, 750 

14,000 

U,260 

14, 500 

14,750 

15,000 

15,  250 

15,500 

15,760 

16,000 

20. 550 


Per  squaie 
inca. 


Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
106,200 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000400 
.000700 
.001050 
. 001350 
.001525 
.001700 
.001750 
.001775 
.OOIKOO 
.  001 H25 
.  001875 
.001900 
.  001950 
.002000 
.002050 
.  002225 
.  002:i75 
.002700 
.  003200 
.003950 


Succeanive  permanent 
elon^at  ion  get 

per  inch. 


Inch. 


0. 


.000150 
.000250 
.000300 
.000350 
.000300 
.000175 
.000175 
.000050 
.000025 
. 000025 
.000025 
.000050 
. 000025 
.000050 

.  ou()or>o 

.  000050 
.000175 
.000150 
. 000325 
.  000500 
.000750 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


.000050 
.000050 


000050 


0. 


Bemarics. 


InidalloM. 


Elastic  limit. 


1 


Tensile  strength. 


General  summxtry. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..  106,100 

Elastic  limit  per  square  inch  of  original  section do.  - .    69, 000 

Elongation  per  inch  after  rupture inch..      .1675 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003050 

Keiiuction  in  diameter  at  iwiiit  of  rupture do...       .10* 

K«»duction  in  area  after  rupture,  per  cent  of  original  section 38. 5 

PoHitiou  of  rupture 1".8  iSrom  the  nedc 

Character  of  broken  surface granular,  silky  center 

Elongation  of  inch  sections '. ".11,  ".29*,  ".15,  ".12 


12-INCH   B.   L.    RIFLED    MORTARS. 


203 


Hoop  A4— Mortar  No.  28, 
Ko.  4344. 


Marks, '2  ^J^^ 

XMameter,  '^564. 

S^tional  area,  .25  square  inch. 

Gauged  lengthy  M'. 


\ 


1       Applied  loads. 

Elonntloii 
per  Tnoh. 

SncceMive 

elongation 

per  Inch. 

Permanent 
set. 

SnocesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  eauitfe 
incn. 

PowkdM. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

♦4,250 

14,500 

14,750 

15,000 

15.250 

15,500 

15,750 

16,000 

16,250 

26,580 

PvuxkdM. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,00(r 
53,000 
&t,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
106,360 

0. 

.000125 
.000375 
.000625 
. 000900 
.001225 
.001376 
.001550 
.001600 
.001625 
.001675 
.001700 
.001750 
. 001775 
.001800 
.001875 
.001960 
.002000 
.002100 
.0O23.'M) 
.002750 
.003500 
.004275 

0. 

.000125 
.000250 
.000260 
.000275 
.000825 
.000150 
.000175 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000025 
.000075 
.000075 
.000050 
.000100 
.000250 
.000400 
.000750 
.000775 

0. 
0. 

Inch. 
0. 

Initial  load. 

m 

0 

Elaatio  limit. 

Tensile  strengtli. 
X-— 

0. 
0. 

1         

1 

I 

1 

, 

1 

1 

■ 

1 

';    — 

1 

Ge/MTol  WLmmavy, 


Tensile  strength  per  square  inoh  of  original  section ponnds 

Elastic  limit  per  square  inch  of  origins!  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

BeductioD  in  diameter  at  point  of  rupture do. 

Reduction  In  area  itfter  rupture,  per  cent  of  original  section 41. 9 

Position  of  rapture 1".28  from  the  neck 

Character  of  broken  snrflBce silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".21/'.25*, 'M4/U0 


106,360 

60,000 

.1750 

.002000 

.134 


.1 


h 
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Hoop  A4— Mortar  Ko.  30. 
No.  4349. 


Marks,  ^^,^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4'^ 


Applied  loads. 

ElonKaUon 
per  Tnoh. 

SaooeMiTe 

elonffatlon 

INurlnoh. 

Permanent 
set. 

Soooeasive 

permanent 

set. 

Bemarks. 

Total. 

Per  sanare 
incD. 

Pound*. 
250 
1,250 
3,500 
5.000 
7.500 

laooo 

11.250 

12,500 

12,750 

M,000 

19.2S0 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15.250 

15,500 

16,750 

16.000 

16,250^ 

16,500 

16,750 

17,000 

27,110 

Pound*. 
1,000 
5,000 
10,000 
20.000 
80,000 
.      40,000 
45,000 
50,000 
51.000 
53,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58,000 
50.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
106.440 

Inch, 
0. 

.000150 
.000325 
.000700 
.001050 
.001425 
.001575 
.001775 
.001800 
.001825 
.001875 
.001026 
.001950 
.002000 
.002025 
.002075 
.002125 
.002175 
.002225 
.002275 
.     .602300 
.002425 
.002525 
.002675 
.002825 
.003250 

P 

0. 
0. 

Inch. 
0. 

Initial  load. 

Blaaticlimit. 
Tensile  strength. 

0. 

.000025 

.000025 

.         .  ••  • 

1 

Gtneral  $ummary, 

TenailestreogthiMr  square  inch  of  orieinal  section poonds..  106,440 

Elasttc limit  per  square  ineh  of  original  section do. . .    63, 000 

lOoDgatioii  per  inch  after  rupture , inch..      .1325 

HoDgaUon  per  inch  under  strain  at  elastic  limit do...  .002300 

Reduction  in  diameter  at  point  of  rupture .'do...       .064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture ".00  from  the  neck 

Character  of  broken  surface granular,  small  dull  eccentric  spot 

SUmgatioii  of  inch  sections ".19,* 'M5, 'MO,  ".00 
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Specific  Gravity  and  Hardness  op  Steel  Hoops. 

[Ko  tension  testii  of  these  spedmens.]  . 


1{  umber 

of 
moitsr. 

Marks. 

Specific 
grayity. 

Hardness. 

Remarks. 

'  15 
16 
18 
19 
20 
21 
22 
28 
29 
29 
30 
41 
43 
44 
45 

12  M  Rm  As     R4  M 

12  K  Rw  A4    R«  M 
12  M  R,g  Bi     Rt  K 
12KR»Bi     R«K 
12  M  R»  Bi     R.  M 
12  M  R„  Bi     R,  M 
12  M  Rtt  A4     R4  H 
12  M  Rn  B4     Ri  M 
12  M  R»  A4     T4  0 
12  M  Ra  A4     T4  0 
12  M  Rm  B|     R,  M 
12  M  R4,  B4     R|  M 
12-MR4,B,     RiM 

12  ia.  Iv44  ^4       R|  M 
12  M  B45  B4       Ri  M. 

7.8450 

7.8420 

7.6450 

7.8500 

7.8476 

7.8432 

7.8490 

7.8341 

7.8381K 

7.8452 

7.8378 

7.8408 

7.8385 

7.8373 

7.8384 

24.26 
20.81 
20.50 
26l04 
24.60 
.     20.47 
25.73 
23.17 
25.73 
24.26 
21.52 
21.77 
20.14 
23.84 
23.70 

« 

Prolongation  of  tensile  specimn. 
From  tensile  specimen. 

Of  the  two  specimens  taken  from  hoop  A4  for  12-inch  mortar  No*  29, 
that  from  the  fractured  tensile  si)ecimen  was  turned  down  from' the 
1-inch  threaded  end  after  the  tensile  test  was  completed.  Its  dimen- 
sions were  ".97  long  by  ".78  diameter. 

The  other  specimen  was  1"  long  by  1"  diameter. 

The  comparative  hardness  was  affected  by  the  bulging  of  the  sides 
of  the  smaller  specimen  *when  the  cut  for  hardness  was  made;  the 
specimen  bulging  about  ".002  ^  in  diameter  due  the  flow  of  the  metal 
from  the  vicinity  of  the  cut.  The  larger  specimen  changed  less  than 
".001  in  diameter.^ 
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.     12-IHCH  B.  L.  KIPLSD  MOSTABS. 

ULATION  OF  COMPRESSION  SPECIMENS  FROM  CA3T  IRON  BODIES, 


1^0. 

of 
test. 

Kunbei  of 

Position 
in  body. 

Location 

of 
specimen. 

Total 
length. 

ft 

Sec- 
tional 
area. 

Ultimate 
strength 

per 

sqaare 

inch. 

Manner  of 
failure. 

Remarks. 

Mor- 
tar. 

Speoi- 
men. 

990 
931 
982 
9U 
U5 
946 
949 
950 
951 
952 
953 
954 

...... 

1 
1 
2 
2 
2 
3 
3 
3 

14 

15 

16 

2 

10 

2 

2 

10 

2 

2 

10 

2 

10.5 
10.5 
10.5 
10.5 

ia5 

10.6 
10.5 
10.5 
10.5 
10.6 
10.6 
10.5 

Sq.in. 

.985 

.963 

1.01 

.99 

.  w 

1.00 

1.00 

1.00 

LOO 

1.00 

1.00 

1.00 

Poimdg. 
50,210 
59,140 
60,300 
57,780 
59,350 
66,180 
57,080 
58,610 
62,350 
55.060 
53.480 
55,200 

Triple  flexure  . 
.do 

)  Cast  iron 
S    trial  cyl- 
)   inder. 

....do 

Breech.. 

. .  .do  .  - . . 

Muzzle . 

Breech.. 

...do 

Muzzle . 
Breech.. 

...do 

Mnzzle . 

Inside . . 
Radial.. 
Inalde.. 

..do 

Badial.. 
Inside . . 

..do 

BadiAl.. 
Inside.. 

do 

do 

....do 

do 

do 

do 

do 

. do 

do 

TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  HOOPS. 

[Stems  4  iaohes  long,  .564  inch  diameter.] 


No. 

of 

teei. 


434S 
4277 
4272 
4273 
4270 
4275 
4271 
4276 
4274 
4318 
4343 
4345 
4344 
4352 
4840 


Position  in 
gun. 


Hoop  A4 
Hoop  A4 
HoopB] 
Hoop  A4 
Hoop  Bi 
Hoop  A4 
HoopBi 
Hoop  A4 
Hoop  4^4 
Hoop  A4 
Hoop  A4 
Hoop  A4 
Hoop  A4 
Hoop  Ai 
Hoop  A4 


Location 
of  speci- 
mens. 


Outside. 

Outside 

Outside. 

Outside. 

Outside. 

Outside. 

Outside. 

Outside 

Outside. 

Outside. 

Outside. 

Ontside. 

Outside. 

Outside 

Outside. 


Elastic 

Umit 

per 

square 
inch. 


Pounds^ 
55,000 
62,000 
64,000 
61,000 
62,000 
59,000 
58,000 
64,000 
55,000 
50,000 
68,000 
59,000 
60,000 
62,000 
63,000 


Tensile 
strength 

per 

square 

inch. 


Poundt. 
99,160 
107,040 
109,640 
111,  560 
109,080 
101, 880 
101,440 
109,760 
102,280 
105, 640 
106, 360 
106,200 
106,  .160 
112, 020 
108, 440 


Elon- 
gation. 


P.et 
17.3 
16.0 
14.8 
13.3 
13.4 
16.5 
18.3 
15.3 
19.0 
15.5 
15.3 
16.8 
17.5 
16.5 
13.3 


Con- 
trac- 
tion of 
area. 


P.et. 
39.2 
30.6 
33.5 
33.5 
41.9 
39.2 
47.2 
39.2 
44.6 
36.4 
33.5 
33.5 
41.0 
33.5 
27.6 


Appearance  of 
iraotnre. 


Gr.,  dull  spot 

do 

....do 

Gr.,  silky  center. 

Silky Jk.. 

Fine  gr.,  silky  spot 

Silky 

Silky  and  gr 

Silky  and  fine  gr. 
Gr.,  silky  center . 

. ...du 

do 

Silky  and  gr 

Gr.,  silky  center . 
Gr.,  dull' spot 


Remarks. 


Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortiir 
Mortar 


No.  4. 
No.  18. 
No.  10. 
No.  2a. 
No.  2'). 
No.  21. 
No.  21. 
No.  22. 
No.  23. 
No.  2.->. 
No.  26. 
No.  27. 
No.  28. 
No.  29. 
No.  30. 
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SPECIMENS  FROM  TUBE,  JACKET,  AND  HOOP  A». 


2U 


[ 


i 
^ 


12-inch  b.  l.  steel  mortar. 

Tube. 
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No.  4280. 

Marks,  ^1^,5^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

Elcmeation 
porlncb. 

Snccessive 

^rmanent 
set. 

ifticcessive 

permanent 

sot. 

• 

Bemarks. 

Total. 

Per  square 
inoh. 

elongation 
per  inch. 

T9vnd9. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,2j0 

11,500 

11,750 

12,000 

12.260 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,500 

15,000 

15.500 

16,000 

16,500 

22,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
53,000 
60,000 
62,000 
64,000 
06,000 
91,560 

Inch. 

0. 

.000183 
.000900 
.000633 
.001000 
.001167 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 

.  .001800 
.010667 
.011333 
.012267 
.013567 
.015667 
.017500 
.010333 
.021667 

Inch. 
0. 

.000133 
.000167 
.000333 
.000367 

♦     .000167 
.000166 
.000034 
0. 
.000033 
.000033 

'   .000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.008867 
.000666 
.000034 
.001300 
.002100 
.  0018.33 
.001833 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

0. 
0. 

«.>_-.•.*..« 

......... 

' 

' 

^  ^ 

.....           1     , .  . 

* 

General  summary. 

Tensile  strength  per  square  inch  of  originid  section pounds. .    91, 560 

Elastic  limit  per  sauare  inch  of  orfginaf  section do. . .    53, 000 

Elongation  per  inon  after  rupture .*. inch. .      .  2038 

HiODgation  per  Inch  under  sinin  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .        .144 

Redncticm  in  area  after  rupture,  per  centum  of  original  section 44. 6 

Position  of  rupture 1 "  .65  from  the  neck 

Character  of  broken  surface silky 

XkngaUonofinchMotionB 'Ml,  ".85,*  ".15 


214.  12-INCH  B.  L.  STEEL  HORTAH. 

No.  899. 
Marka,  '^"^.5^ 
Length,  5". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  leogth,  3". 


Appll«ll«d..       1^ 

=F': 

mprea 

Sir 

PeiKueat 

Sn,VP.,ive 

Total. 

^"'i.i^*"    ' 

«.. 

R™«lt 

12;  DUO 
IB.UOO 

15 

li 

}8,M0 

m.m 

4Q.O0O 

w.soo 

41,  MO 

42.400 

n.e*o 

P«wl>. 

SE 

30,  OM 

ss 

46,000 
48.000 
■17,000 
48,000 
48,000 

DO,  000 

51: 000 

62,000 
SilODO 
MiooO 
6S.000 

ooowo 

00OM7 

001333 
001 MT 
OOtSOO         0 

ooiaoo      0 
ootwo     + 

001IOS7 

U0SM7 
0106«7 

7hJL 

oonjss 

O0O2O0 

000187 
00U200 

oooiae 

000007 

000033 

000000 

/- 

Ijieli, 

0. 

Initial  ]«d. 

<»■ 

0. 

UlUiuteitniistli. 

Failed  by  triple  flexure. 
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No.  4279. 

Marks,  ^If IIS'' 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  lengtb,  3". 


■ 

I 


Applied  loads. 

Elongation 
per  inch. 

Snocessire 

Permanent 
set. 

SncceBMive 

pemiaueut 

set. 

liemarkB. 

Total. 

Per  square 
Inch. 

elongation 
I>«r  inch. 

FoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10.750 

1L,000 

Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
.52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
92,840 

Inch. 
0. 

.000067 
.000267 
.000587 
.000933 
.001100 
.001267 
.001300 
. 001333 
.001367 
.001400 
. 001433 
.001467 
.001500 
.  001533 
.001567 
.001600 
.001633 
.001700 
.001733 
.003033 
.010601) 
.  011567 
.013233 
.015033 
.016600 
.018333 
.020667 

Inch. 
0. 

.000067 
.000200 
.000300 
.000360 
.000167 
.000167 
.000033 

Ineh. 

a 

0. 

Inch. 

0. 

Initial  load. 
Elastic  Umit. 

• 

• 
Tensile  strength. 

0. 
0. 

.000033 
.000034 
.000033 
.000033 

■ 



11.250 
*     11,500 

.000034 
.000033 
.000033 
.0000.34 
.000033 
.000033 
.000067 
.000033 
.001300 
.007567 
.000967 
.001666 
.001800 
.001467 
.001833 
.002334 

11.750 

1 

12,000 

1 

12,250 

12.500 

12,750 

13,000 
13,250 
13,300 
13,750 
14,000 
14,500 
15,000 
13,500 
16,000 
16,500 
23,210 

■••• »• «••••• 

............ 

1 

General  eummary. 

Tensile  strength  per  sqnare inch  of  original  section pounds..    02,840 

Elastic  limit  per  sanare  inch  of  original  section do. . .    53.000 

Elongation  per  inch  after  mptore .' inch . .      .1867 

Elongation  per  inch  under  strain  at  elastic  limit. do. . .  .001733 

Jtodnctloh  in  diameter  at  point  of  rupture do. . .        .134 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Poaitioii  of  mpturo 1". 05  from  the  nock 

Character  of  broken  surface ^ , silky 

Elongation  of  inch  sectionB .7. ".27*, 'M7  ".U 
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12-INCH   B.   L.    STEEL   MORTAB. 


Jacket. 

No.  4291. 
Mark8/2|MJ^J 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
I>er  Inch. 

Sncoeaaive 

elongation 

per  inch. 

Permanent 
aet 

Succeitaive 

Total. 

Per  saaare 
incti. 

permanent  i             Konarka. 
set.       ' 

1 

1 

Poundt. 

2.50 

1.250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13.000 

13,  250 
13.500 
13, 750 
14,000 
14,250 

14,  500 
14,750 
23,510 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51,000 
,52, 000 
53.000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
94,040 

Inch, 
0. 

.000067 
.000267 
.000600 
.000933 
.001100 
.601267 
. 001333 
.001367 
.001367 
.001400 
.001433 
.  001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.009500 
.010267 
.010667 
.011733 
•   .012933 

Inch. 

0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 

0. 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 

0. 
•     .000033 
.007800 
.000767 
.000400 
.001066 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loaJ. 

Elastic  limit. 
Tensile  strengtb. 

0. 

0. 

1 

1 

......... .^ .'............ 

1 

... ...-I...... ...... 

1 



General  summary. 

Tensile  strenf^th  per  aqoare  inch  of  original  section ponnda. .    94, 040 

Elastic  limit  per  souareinch  of  origin^  section do...    54.000 

Elongation  per  iucii  after  rupture iach..      . 2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do...       -IM* 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture l".23from  theneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections .^ ".  23*. ".  27*. ".  10 


12-INCH   B.   L.    STEEL   MORTAR. 
No.  900. 
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Marks,  ^2  If.^'^   ' 
Xieiigth,  5". 
I>iameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Oanged  length,  3'^ 


Jipplied  loads. 


Total. 


I*4ntn4t. 

800 
4.00U 
8,000 
12,000 
10,000 
20.000 
24,000 
2R,000 
32,000 
30,000 
36,800 
37,600 
38,400 
30,200 
40,000 
40,800 
41.000 
42,400 
43,200 
44.000 
75,180 


Persqaare 


\ 


Poundi. 

1.000 
5.000 
10,000 
IS,  000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
'  47,000 
48,000 
40,000 

6o,oqp 

51,000 
52,000 
53,000 
54,000 
55,000 
83,075 


Comprea- 

Bl<m  per 

incn. 


Inch, 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000833 
.000067 
.001133 
.001267 
.061300 
.001333 
.001400 
.012500 
.012833 
.013267 
.013833 
. 014700 
.015333 
.016200 


Sncceaaive 

comprea- 

aion  per 

inon. 


Inch, 
0. 

.000067 
.000133 
.000167 
.000166 
.000134 
.000166 
.000134 
.000166 
.000134 
.000033 
.OOOO'Q 
.000067 
.011100 
.000333 
.000434 
.000506 
.000867 
.000633 
.000867 


Permanent 
set. 


Inch, 


0. 


Successive 

permanent 

set. 


Ineh. 


0. 


0. 


Re^iarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 


I 


12-INCH   B.   L.   8TEEL  MORTAR. 
IS-OKS  S.  JL  SX£XL  JIOBTAB  Ho.  1. 
Speoipio  Gravity  and  Hardness  of  Specimens. 

[No  tension  testa  of  these  specimens.] 
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Part  of 
mortar. 

Marks. 

Specflc 
gravity. 

Hardness. 

Tube  ..... 

Jacket 

Hoop.A«.. 

12  S  M  B,  T     B  K<  I 
12SMB|J     BK«M 
12SMKiAs    BB4M 

7.8584 
7.8545 
7.8504 

17.53 
16.56 
20.14 

TABULATION   OF   TENSION  SPECIMENS   FROM    It-INCH  B.   X.   STEEL 

MOBTAB  No.  i. 


I 


No.  of 

t«8t. 

Positiou  Location  of 
in  gan.     specimens. 

I 

Elastic 

'  limit  per 

sqnare 

inch. 

Tensile 

strength 

per  square 

inch. 

Elon- 
gation. 

Contrac- 
tion of 
area. 

» 

Appearance  of 
iractare. 

4280 
4270 
4291 
4290 

Tube  ... 
..-.do... 

Jacket. . 
....do... 

Middle  ... 

...do 

Ootside. . . 
Middle  ... 

P<mnd$. 
53,000 
53,000 
54,000 
48,000 

Poundt. 
91.560 
92,840 
94,040 
97,720 

PereL 

20.3 
18.7 
20.0 
16.0 

Percent. 
44.6 
41.9 
47.2 
80.6 

Silky. 

Do. 

Do. 
Granular,  70  per  cent ; 
Silky,  30  per  cent. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  tB-INCH B,  X.  STEEL 

MOBTAB  No,  1, 


• 


No.  of 
test. 

■    f 

Position  of 
gun. 

Location  of 
specimens. 

Elastic 

limit  i>er 

square 

inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  failure. 

809 

MO 

Tube 

Jacket...... 

Middle 

....  do  ...•.■■.. 

Pounds. 
49,000 
48,000 

Pound*. 
08,300 
93,975 

Trinle  flexure. 

I        I 


SQUARE  AND  ROUND  STEEL  WIRE. 


321 


1 

1 

I 
r 

'i 


STEEL  WIBB. 
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15  SQVABE  innrES  STEEL  WIRE  FBOM  B.  H.  WOLPF  &  CO., 

LIXITED. 

DESCRIPTION  OF  WIRE. 


CoU. 

Marks  on  coil. 

Dimensions  of  wire. 

Weight  of 
coil. 

Curvature  of 
wire. 

Inside  end. 

Oatside  ebd. 

In  coil. 

When 

re- 
leased. 

1 

2 

3 

4 

ANo.1 

Inch. 
.  1491  X  .  1489 

Inch. 

.  1603  yc  .  1404 

Lb9.    Oz. 
44         0 
51         8 
66         0 
56         0 

Inches. 
21  . 
21 
21 
21 

Inchta. 
29 
35 
41 
33 

ANo.2 

.  1488  X.  1489       .1488  V.  1486 

Stock  71,  streneth  3220  . . 
Stock  71,  strength  3755 . . 

* 

.  1485  X  .  1493 
. 1486  X.  1488 

1  . 1484  X. 1486 
;  .  1485  X  .  1487 

• 

« 


The  tiuning  was  generally  uniformly  distributed  over  the  surface  of 
the.  wire,  small  naked  places  being  of  rare  occurence. 

In  occasional  places  the  tinning  was  '\002=t  in  thickness,  measuring 
the  wire  before  and  after  the  excess  of  tin  had  been  scraped  off. 

The  corners  of  the  third  coil  were  rounded  each  ".02±. 

A  sample  of  each  coil  was  wrapped  around  an  arbor  equal  in  diameter 
to  the  diagonal  of  the  wire^  without  iracturet  \ 


L 


234 


8tebl  wieb. 

Bpecimbhs  from  First  Ooil. 

I!ro.4660. 


Sectional  area,  ".1488  x  ".1492  =  .0222  square  iacb. 
Gauged  length,  10", 


'""^H 


Appli«llo>d<. 

per  inch. 

Il«mukB. 

TotoL 

-lA"" 

'S.^S'.h" 

'"t- 

F<mndi. 

In«L 

/ncA. 

ou 

am 

2.331 

105 

.00*03 

.oooat 

a 

1 

noD 

,OOMS 

:S 

BluticUmtt 

uou 

TsDHDe  itmnKtb. 





Gmerol  Mmnuiry. 

ib^ngtii  per  sqau*  Inch  of  orifftnoJ  section pomidB. .  IBa^OSO 

Imlt  per unare Inch  of  origlnu KfltloD do...  145. (M 

Ob  p«r Inch kfler roptim inch.-      -Olt 

onperinph  oniler  sfnln  at  flastic  limit da...    .oeMS 

in  In  tmt  Bfler  ruptare,  per  ooul  nf  orl};lnii1  HKtliiii &.S 

nf  rupture - ..._...._ fi".Aautaidfl  IhegaujcfKl  k-acth 

if  biokmi  siu-Aice .....i fine,  ti]]^ 


STEEL   WIRE. 


Ko.  4661. 
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Sectional  area,  'M493x'M492=.0223  square  inch. 
Gauged  lengthy  10'^ 


Applied  loftds. 

Elongation 
permch. 

iSucceamve 

elongation 

per  inch. 

Remarks. 

1 

Total. 

FerMoare 
incli. 

Tou»d§, 

Founds. 

Inch. 

Inch. 

- 

t 

112 

5,000 

0. 

0. 

Initial  load. 

• 

44« 

20,000 

.00062 

.00062 

892 

40,000 

.00168 

.00106 

1,338 

60,000 

.00237 

.00060 

1,784 

80,000 

.00354 

.00117 

2,230 

100,000 

.00442 

.00088 

2.076 

120.000 

.00586 

.00144 

Elastic  limit. 

2,788 

125,000 

.00632 

.00046 

2,899 

130.000 

.00686 

.00054 

3,011 

135,000 

.00741 

.00055 

3,122 

140.  OOP 

.00817 

.00076 

3,234 

145,000 

.00918 

.00101 

3,345 

150,000 

.01026 

.00108 

3,457 

155,000 

.0201 

.00^175 

3,568 

160.000 

.016 

.00309 

• 

3,680 

165,000 

.020 

.004 

3,764 

168,790 

Tensile  strength. 

i 

! 


General  aummary. 

Tensile  straigth  per  aqotfe  inch  of  original  section pounds . .  168, 790 

Blastic  limit  per  square  inch  of  original  section do. . .  120, 000 

EloBgAtion  per  inch  after  rupture inc]i . .        .  024 

KIonKHtioii  per  inch  under  strain  at  elastic  limit do...    .00586 

Rednotian  in  area  after  rupture,  per  cent  of  originnl  Rcction 27. 8 

Poal tion  of  rapture 1".8  inside  gauged  length 

of  broken  surface fine  silky 

H,  Ex,  161 ^16 


STEEL  WIBE 
No.  4662. 


Sectional  area,  ".1493x".1493=.02-J3  siniare  inch. 
Gauged  length,  10". 


Applied  l«d.. 

'rloiieuUoi. 
per  inch. 

»„». 

ToUl, 

"LX" 

■•ij'Kr 

Pmndt. 

Pmikd: 
6,0«» 

0."' 

.'"* 

Initial  load. 

l"7M 

.wzu 

2,S« 

iis.nm 

^ 

135, «» 

^ 

bW) 

IW.OOO 

'I" 

S52    :      i5i,;io 

Tf  Dsile  BtrtMigtb. 

Central  rammary. 


EUallc  limit  par  Miiara  Incl 
Elongation  per  inch  aTtsr  n  . 

EkmgatiDu  per  Incb  ondergtraln  ateliAtic  limit 

fUdnctlon  in  aicaafterruptoi«,peTcont  of  original  section  ,, 

Fosllionorrnntiirs 

CliwaclAi'  of  broken  (urliiw 


-"JU  inside  the  ganged  1(D| 


Sectional  area,  ."1488  x  ."1488 
Gauged  length,  10". 


steel  wibe. 

Samples  fboh  Second  Coil. 

No.  4663. 

,0221  square  inch. 


AppliHl   l«»t.. 

TuUl. 

Per  MUM* 

ilKll. 

perfnch.     ''^ 

e- 

Roniuki 

Paundi 

ncA 

at.  000 

i.rx 

ttl.UOO 

"oo^'^iJ 

»«075 

.«W2:i 

"!w54 

uno3? 

- 

00*78 

183,  KO 

Tmiiile  ■ttfvhj^lfa  per  aqaare  inoh  of  or 

-    BHtloliralt ,__,._.—,_,_ 

VoDgutiim  pi 
Eknig*tia&  p< 

PoallhMiof  mptnn 

ChanaUr  of  tnukeu  lorlace . . 


Gncrol  lunmors. 


It  ol  driflna!  secllou . . 


I".S  oulalile  tiie  gaag»d  kuElh 


■■"i'35 
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BT£EL   WIRE. 


No.  4664. 


Sectional  area,  ".1487  x  ".1488=. 0221  square  inch. 
Gauged  length,  10".' 


Applied  loads. 

ft 

Elonsation 
per  inch. 

Snece«fUve 

elonpition 

per  incli. 

Semarka. 

ToUL 

Per  8Q  tiare 
incn. 

Pounds. 

Poundt. 

Inch. 

Inch. 

Ill 

5,000 

0. 

0. 

Initialload. 

442 

20,000 

.00064 

.00064    . 

8g4 

40,000 

.00141 

.00077 

r 

1,326 

60,000 

.00221 

.00080 

1.7fi8 

80,000 

.00320 

-   .00099 

• 

2,210 

100,000 

.00418 

.00096 

2,321 

105,000 

.00448 

.00030 

2,431 

110,000 

.00478 

.00030 

2,542 

115,000 

.00512 

.00034 

2.652 

120,000 

.00543 

.00031 

^ 

2,763 

125,000 

.00583 

.00040 

2,873 

130,000 

.00623 

.00040 

2,984 

135,000 

.00661 

.00a38 

EUatic  limit. 

3.094 

140,000 

.00717 

.00056 

3,205 

145,000 

.007r2 

.00055 

3.315 

150.000 

.00828 

.00056 

3,426 

155,000 

.00913 

.00085 

3,536 

160.000 

.  01013 

.00100 

3,647 

165,000 

.01128 

.00115 

3,757 

170,000 

.01281 

.00153 

3.868 

175, 000 

.01547 

.00266 

3,978 

180,000 

.020 

.00453 

4,048 

183, 170 

Tensile  strength. 

General  summurtf. 

Tensile  strength  per  square  inch  of  original  section ponnda . .  183. 170 

Klastic  limit  per  square  inch  of  original  section do...  135i,  000 

Elongation  per  incn  after  mptore inch..       .Cg 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  Q06S1 

Reduction  in  area  after  rupture,  per  cent  of  original  section "SS-S 

Position  of  rupture , 2".30  Inside  the  gauged  length 

Cliaraoter  of  broken  anrfaoe '. .fine  sill/. 


r 


STEEL   WIRE. 


No.  4GG5. 
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Sectional  area,  'M484x'M486: 
Grauged  lengtb,  10''. 


:.022  square  inclu 


Applied  loads. 

Eloneatioii 
perlncb. 

Snc<:ea8ive 

eloDKatioif 

perlncb. 

Rcmarlcs.. 

Total. 

Peraqnare 
iuco. 

Pounds. 

Pounds, 

Inch, 

Inch. 

110 

5,000 

0. 

0. 

Tiiitia]  load. 

440 

20,000 

.00055 

.00055 

880 

40,000 

.00132 

.00077 

1,320 

60,000 

.00212 

.00080 

1,760 

80,000 

.00294 

.00082 

1 

2,aoo 

100,000 

.00382 

.00088 

2,310 

105.000 

.00402 

.00020 

2,420 

110,000 

.00430 

.00028 

■ 

2,530 

115,000 

.00457 

.00027 

2,610 

120,000 

.00478 

.00021 

2,750 

125,000 

•  .00505 

.00027 

2,860 

130.  OUU, 

.  00532 

.00027 

2,970 

135,000 

.00558 

.00026 

3,080 

140,000 

.00503 

.00035 

3,100 

145,000 

.00626 

.00033 

• 

3,300 

150,000 

.006G2 

.00036 

Elaatio  Unit. 

3,410 

155,000 

.UU706 

.00044 

3,520 

160,000 

.00752 

.00046 

3,630 

165,000 

.00815 

.00063 

3,740 

170,000 
175,000 

.00895 

.00080 

3,850 

.01017 

.00122 

3,960 

180,000 

.012 

.00183 

' 

4,070 

185,000 

.oir> 

.003 

4,180 

190,000 

.020 

.005 

4,217 

191,680 

TenaQe  strength. 

General  summary,  ' 

Tensile  strength  per  square  inch  of  oriffinal  section ; pounds . .  191, 630 

Ehutic limit  per  SQuare  inch  of  original  section do...  150,000 

Elongation  per  inen  after  rupture inch. .        .  012 

Ekmgation  per  inch  under  strain  at  elastic  limit do...    .00662 

Bednction  in  area  after  rupture,  per  cent  of  original  section 25. 5 

Position  of  rupture 7'\  6  outside  the  gauged  iencth 

Character  of  broken  snrfkoe ^ fine  sillcy 
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STEEL   WIRE. 


SPECnffENS  FEOM  THIBD  COIL. 


No.  Aim.     . 

Sectional  area,  'M483x".1486=.022  square  inch. 
Gauged  length,  10". 


Applied  load«. 

Eloneation 
permch. 

Saccenaive 

elonsation 

per  tBch. 

RemarkB. 

Total. 

Per  sqnare 
inch. 

Pounds. 

Pounds. 

IwA. 

Inch. 

110 

6,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00063 

.00063 

880 

40,000 

.00140 

.00077 

1,320 

60,000 

.00230 

.00090 

1,760 

80,000 

.00310 

.00080 

2,aoo 

100,000 

.00410 

.00100 

2,310 

105,000 

.00442 

.00032 

- 

2,420 

110,000 

.00469 

.00027 

f 

2,530 

115,000 

.00502 

.00033 

2,640 

120,000 

.00539 

.00037 

^ 

2,750 

125.000 

.00575 

.00036 

Btasiio  limit. 

2,800 

130,000 

.00631 

.00056 

2,970 

135,000 

.00094 

.00063 

3,080 

140,000 

.00784 

.00090 

3,190 

145,000 

.00898 

.00114 

• 

3.300 

150,000 

.01120 

.00222 

3.380 

153,910 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..^53,919 

Klastic  limit  per  souare  inch  of  original  section v do..^  125,  OdO 

Elongation  per  inch  after  ruptnre inch..       .034 

Elongation  per  inch  amier  strain  at  elastic  limit do...    .00575 

lieduction  in  area  after  rupture,  per  cent  of  original  section 45l0 

Position  of  rupture 4."1  inside  the  ganged  sectioo 

Character  of  broken  surface ....finesiUqr 


BTEEL   WIRE. 
.  No.  4667. 

Sectional  area,  'M488x".1483=,022  square  inch. 
Gauged  length,  10'^ 
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Applied  loads. 

ElongatioD 
perlnob. 

Successive 

elongatlou 

perlnch. 

Bemarks. 

Total. 

Per  M  aare 
Inoli. 

Poundt, 

Poundi. 

Inch. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00050 

.00056 

880 

40,000 

.00137 

.00081 

' 

1.320 

00,000 

.00210 

.00082 

1,760 

80,000 

.00311 

.00092 

, 

2,200 

100,000 

.00421 

.00110 

2,310 

105,000 

.00451 

.00030 

2,420 

110,000 

.00482 

.00031 

2,530 

115.000 

.00516 

.00034 

2;  MO 

120,000 

.00553 

.00087 

Elastic  Umit 

2,750 

125.000 

.00600 

.00047 

2,860 

130,000 

.00661 

.00061 

2,970 

135,000 

.00731 

.00070 

3,080 

140,000 

.00830 

.00090 

3,190 

145,000 

.00901 

.00161 

3.300 

150,000 

.014 

.00409 

3,324 

1 

151,090 

Tensile  strength. 

General  summary. 

Tenafle  strength  per  square  inch  of  original  section pounds. .  151, 090 

Elastic  limit  per  square  inch  of  original  section do . . .  120, 000 

Elongation  per  inch  after  mpttire Inch. .       .  008 

JSIongRtion  per  inch  under  strain  at  elastic  limit do...    .00553 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 44.1 

Position  of  rupture 4" .9  outside  the  gauged  section 

Character  of  broken  surface fine  silky 
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STEEL  WIE£. 


Ko.  4068. 

Sectional  area,  'M487x  ".1484= .022  square  inch- 
Gauged  length,  10". 


Applied  loads. 

EloTication 
per  inch.  ' 

Snccomive 

,  I'luncation 

perlnch. 

* 

Henailca. 

Total. 

Per  aqnare 
inch. 

Pounds, 

Pounds, 

Inch, 

Inch, 

110 

5.000 

0. 

0. 

Initial  kMd. 

440 

20,000 

.00058 

.00058 

880 

40,000 

.00138 

.00080 

.. 

1,820 

60,000 

.00223 

.00085 

1,700 

80,0<K) 

.00320 

.00007 

2.200 

100,000 

.00130 

.00110 

2, 310 

105.000 

.00467 

.00037 

• 

2,420 

110,000 

.00490 

.00023 

2,530 

115,000 

.00528 

.00038 

2,640 

120,000 

.00570 

.00042 

ElasUc  limit. 

2,750 

125,000 

.00020 

.00050 

2.860 

130,000 

.00680 

.00060 

2.970 

135.000 

.00762 

.00082 

3,080 

140,000 

.00860 

.00098 

3,190 

145,000 

.01081 

.00221 

3,300 

150,000 

.015 

.00419 

3,358 

152,640 

Tensile  strength. 

General  aumm^iry. 

Tensile  strength  per  nqnare  inch  of  original  sect ipn poonds..  152.640 

Elastic  limit  j>or  sqnare  inch  of  originaTsection • do...  180,000 

JESongation  per  iuch  after  rupture inch..        .023 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00570 

Keduction  in  area  after  rupture,  per  cent  of  original  section 40. 0 

Position  of  niptnre ^ 8"  .4  inside  the  gwaged  length 

Character  of  broken  surface finesalkj 


! 


STEEL   WIRE. 


Specimens  from  Fourth  Coil. 
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Ko.  4669. 


Sectional  area,  'M485x".1487=.022  square  inch. 
Gauged  length,  10". 


1 
r 


.i 


Applied  loads. 

Eloneation 
per  inch. 

Sacoessive 

elongation 

per  inoh. 

• 

Bemarlcs. 

Total. 

Per  square 
incn. 

I^nrndt. 

Pound*. 

Ineh, 

Inch. 

• 

110 

6.000 

0. 

0. 

Initial  load. 

« 

440 

20,000 

.00059 

.00059 

880 

40,000 

.00139 

.00080 

1,320 

60.000 

.(xns22 

.00083 

1.700 

80,000 

.00316 

.00094 

2,200 

100,000 

.00420 

.00104 

2,640 

120,000 

.00531 

.00111 

2,750 

125,000 
130,000 

.00563 

.00032 

' 

2,860 

.00608 

.00045 

2,070 

135.000 

.00648 

.00040 

Elastic  limit. 

3,080 

140.000 

.00698 

.00050 

3,190 

145.000 

.00761 

.00063 

3,300 

150,000 

.00838 

.00077 

3.410 

155,000 

.00942 

.00104 

N 

8,520 

160.000 

.01105 

.00163 

3.630 

165.000   . 

.014 

.00295 

8.704 

168,360 

Tensile  strength. 

*  General  aummary. 

Tenaile  strengtli per  sqnare  Ineli  of  original  section pounds..  168,360 

EUuitic  limit  per  sauare  inch  of  origimu  section do...  135,000 

Elongation  per  inch  after  rapture ' inch. .        .  010 

Elongation  per  inch  under  sirain  at  elastic  limit do . . .    .  0004  8 

iteduction  iu  area  after  rupture,  per  cent  of  original  section 30 

Poeit ion  of  rapture 7"  on tside  the  ganged  leneth 

Chancier  of  broken  surlace * fine  silky 


r 

I 
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STEEL  WIBG. 
No.  4070. 


SectionnI  area,  ".1481  x  ".1485=".022  wiuarc  incli. 
tiaaged  length,  10". 


General  tMmniary. 

Tensile itmigUi  HruiiKi*  ineli oroHglnal spclion pcninda..  JliB.5Sii 

BlnsUc  limit  par  unarelncli  of  arlKluilHTtiuu (la...^4a.eu) 

JtlaDintioD  per  inch  xtler  ruplnre iDcb  ■  ■        .  n: 

£iaa«tionperincliuna»ra[nlii*teliutiG  limit do...    .OOWi 

Keductlitn  In arsiimner  rupture,  per  tniit  uf  arij(inal  iwi'liuii..- 3<.> 

Poeitioo  af  mptun V"  ontalile lh« ganjiHlIeuUi 

Ch»nui«ctirbiiil£Wi»urfl«» , flueiilkjr 


STEEL   WIRE. 
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No.  4671. 

Sectional  area,  ''.1484  k  ".1485 =.022  square  mch. 
Gauged  length,  10". 


Applied  loads. 

Klonsation 
per  Inch. 

SucceMive 

eloueatiou 

per  iDcIi. 

Bemarks. 

Total. 

PerMoare 
Ineh. 

Founda. 

Pounds. 

InOi, 

Inch. 

• 

UO 

5.000 

0. 

0.. 

Initial  loMl. 

440 

20.000 

.00068 

.00()68 

880 

40,000 

.00148 

.00080 

1,3-iO 

60.000 

.00220 

.00081 

' 

1.7«) 

80,000 

.00323 

.00094 

2.300 

100.000 

.00438 

.00115 

2.640 

120,000 

.00578 

.00140 

2,750 

125,000 

.00620 

.00042 

ElasUc  limit 

2,800 

130,  OUO 

.00660 

.00049 

1 

2,970 

135,000 

.00722 

.00053 

3,080 

140,000 

.00790 

.00068 

3,100 

145,000 

.00878 

.00088 

% 

3.300 

150,000 

.00978 

.00100 

* 

3.410 

155,000 

.01154 

.00176 

3.520 

160.000 

.016 

.00446 

3,507 

163.500 

Tonsile  strength. 

General  summary. 

Tensile  stredgth  per  aqaare  inch  of  original  section poands..  163,500 

£Uiatjc  limit  per  Moare  inch  of  originsu  section do. . .  125,  OUO 

£longation  per  incn  after  mptiire inch . .       .  022 

MhangaUim  per  inch  under  strain  at  elastic  limit Jo...    .00620 

Btfdoctlon  in  area  after  rupture,  per  cent  of  original  section 27. 7 

Position  of  rupture 4".2  inside  the  ganged  section 

Character  of  broken  surface .- fine  silky 
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".15    SaUABE   STEEL,  THrHED,  WIRE    WITH  SE&RATED  SCABF 

JOIHTS. 


r 


r 

I 


[Brazed  joints.] 
FIRST  LOT. 


Ko.of 
tesu 

Marks. 

Tensile 
sirenxth. 

ITractored. 

5289 
5290 
5291 
5293 
5293 
5894 
5295 
5296 
5297 
5206 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Pounds. 
2564 
1680 
1767 
1240 
1798 
1931 
1195 
1797 
1484 
1710 

j^"  from  end  of  scarf. 
Alone  the  scarf. 

£k>. 

Do. 
I"  from  end  of  scarf. 

Do. 
Along  the  scarf. 
^'  from  end  of  scarf. 
Alon  e  the  scarf. 

VO. 

I 


\ 


SECOND  LOT. 


5325 
5336 
5337 
5328 
5329 
5330 
5331 

1 
2 
3 

4 
6 
6 
7 

2336 
2366 
2297 
227U 
2437 
2468 
1180 

k"  ftom  end  of  scarf.     * 

Do. 
At  end  of  scarf. 
i"  ftom  end  of  scarf. 

5,I>0. 

i"  from  end  of  scarf. 
Along  the  scarf. 

THIRD  LOT. 


5332 
5333 
5334 
5335 
5336 

1 
2 
3 
4 
5 

2270 
1845 
2355 
2410 
2382 

One-half  along  scarf  and  one-half  across  wire. 
Along  the  scarf. 
i"  from  end  of  scarf. 

Do. 

Do. 

FOURTH  LOT. 


5365 

1 

2D90 

i"  from  end  of  scarf. 

5368 

2 

2020 

Do. 

5367 

3 

2214 

Followed  the  scarf. 

5368 

4 

2250 

i"  from  end  of  scarf. 

5369 

6 

2091 

Do. 

FIFTH  LOT. 

6373 

1 

1575 

Followed  scarf  in  part,  and  then  across  wire. 

5373 

2 

1660 

4"  from  end  of  scaif. 

6374 

3 

1680 

Do. 

5375 

4 

1S90 

Along  the  soarf. 

5376 

5 

1535 

Across  middle  of  Joint. 

3377 

6 

1505 

Do. 

SIXTH  LOT. 


5393 

1 

2546 

At  end  of  soarfl 

5394 

3 

2490 

Do. 

5395 

3 

2515 

Do. 

5396 

4 

2440 

Do. 

• 

5307 

5 

2294 

Across  the  joint  V'  ^^m  end  of  soar! 

5398 

6 

2464 

At  end  of  scarf. 

5399 

7 

2097 

Across  the  joint  f"  from  end  of  scarH 

5400 

8 

2470 

At  end  of  scarf. 

5401 

9 

2392 

Do. 

5402 

10 

2010 

Across  the  joint  |"  frum  end  of  scart 

5403 

11 

2470 

At  end  of  heated  section. 

5404 

12 

2405 

Do. 

5406 

13 

2460 

Do. 

5406 

14 

2398 

Do. 

5407 

15 

2345 

Do. 

5406 

16 

2490 

Do. 

6409 

17 

2406 

At  end  of  treated  section. 

5410 

18 

2430 

Do. 

5411 

19 

2440 

Do. 

5413 

20 

2305 

Do. 

£39  STEEL  WIRE. 

EOCMD  WiEB  HOT  TiNSED. 

N0.135S. 
Diameter,  ".253. 
Sectional  ares.  .05  square  inch. 
Gauged  lengtii,  10". 

[Spedotea  recelrvd  (rom  Lleat.  Col.  J.  P.  Farlfly,  New  Yoi 


.Applied  l«d..    , 

Tout. 

-a- 

'^Cf 

PffBTWU. 

F0Uml,. 

Inch. 

/ncft. 

7M 

,'fS 

1,500 

^■z 

sijso 

b.m 

'^ri 

«M 

'wi 

T.OM 

T«..i1«.traiKt]i. 

Gtneral  «HM«ary. 


TcDiiln  Bt 


perAqiure  Inob  of  orlgtni^ 
■quire  Inch  oFurli^nKlHi 


_.  It  psr  «u.r6  Inc 

EhmKBtioii  per  inch  afler  n 
EloDBlllod  per  Inch 

Rediu:tJon  in  dlameU. ^ ^_  ._j 

Reduetion  Id  itreii  Bfler  rnpUire,  pec  cent  of  orl|Ciii>l  M 

PoBition  of  raplare 

CluknwMrof  broken •orboe.....— 


..i".ft  onUlda  tho  jcnonit  leDC'^ 
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ALUMINUM  BRONZE. 


\ 


CA'STINGS  FOR  CONSOLES  FOR  12-INCH  B.  L.  RIFLED 

MORTARS. 

Composition;  approximately :    Al.  5.    Zn.  15.    Cu.  80. 
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.ALUMINUM  BRONZC. 
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No.  4289, 

Marks,  I 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch* 

Ganged  length,  1''. 


Applied  loAdfl. 

Eloncfttiolk 
per  loch. 

Sncoessive 

eloneation 

per  inch. 

Bemarka. 

Total. 

Per  sqnare 
incn. 

Pounds. 

Poundt. 

Inch. 

Inch. 

^ 

20O 

1,000 

0. 

0. 

InHial  load. 

1,000 

5,000 

.0008 

.0003 

2,000 

10,000 

.0007 

.0004 

3,000 

15,000 

.0013 

.0006 

ElasUo  limit 

8,200 

16,000 

.0024 

.0011 

3,400 

17,000 

.0080 

.0006 

3,000 

18,000 

.0034 

.0004 

3,800 

19,000 

.0048 

.0014 

4,000 

20,000 

.0064 

.0016 

4,200 

21,000 

.0073 

.0009 

4,400 

22.000 

.0002 

.0019 

4.000 

28,000 

.0117 

.0025 

4,800 

24,000 

.0132 

.0015 

5^000 

25,000 

.0167 

.0035 

5,200 

26,000 

.0188 

.0021 

5,400 

27,000 

.0231 

.0043 

5,600 

28,000 

.0271 

.0040 

5,800 

20,000 

.0313 

.0042 

0.000 

30,000 

.0391 

.0078 

1 

0.400 

32.000 

.0507 

.0U6 

0,070 

33,350 

Tensile  atrengtii. 

Oeneral  Bummary, 

TMitfle  strength  per  aqnare  ineh  of  oriffiaal  aeoilon pounds..  33,350 

Elastic  limit  per  sanare  inch  of  original  section -do. . .  15, 000 

Hongation  par  incn  after  nip  tare  ....^ inch..  .10 

Klongatiom  jter  inch  under  strain  at  elastic  limit « do . . .  .  0013 

Bednction  in  diameter  at  point  of  niptare do. . .  .  o35 

BedncUonin  area  after  mptnre,  per  ceat  of  original  section 13.2 

Uuvacterof  broken  surface light  yellow  color 
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ALUmKUM  BBOKZE. 


CAsrraa  No.  & 

No.  4283. 

Marks,; 

Diameter,  '^.505. 

Sectional  area,  .20  sqnare  inclu 

Oauged  length,  1". 


Appitodloads.       { 

8ttCBMlif6 

eloBcatkn 
permck. 

BflMzlca. 

ToUL 

Peraqiure 

tnck 

—■■Ml  WPU 

per  inch. 

FtundM. 

P«mndM. 

Ineh. 

InOL 

20O 

1,000 

0. 

0. 

Initial  load. 

1.000 

5,000 

.0002 

.0002 

2,000 

10.000 

.0006 

.0004 

3,000 

15.000 

.0010 

.0004      EbMyelimit 

3.20O 

16,000 

.0013 

.0003 

S,400 

17,000 

.0016 

.0003 

3,600 

18,000 

.0021 

.0005 

3.800 

10,000 

.0026 

.0005 

4.000 

20,000 

.0031 

.0005   . 

4,200 

21,000 

.0039 

.0008 

4.400 

22.000 

.0047 

.0006 

4,000 

23.000 

.0058 

.0011 

4,800 

24,000 

.0069 

.0011 

5,000 

25,000 

.0064 

.0015 

5,200 

26,000 

.0102 

.0018 

5.400 

27.000 

.0117 

.0015 

5.000 

28,000 

.0145 

.0028 

5,800 

20.000 

.0170 

.0025 

6.000 

30.000 

.0201 

.0031 

6,400 

32,000 

.0277 

.0076 

6,800 

34,000 

.0378 

.0101 

7.200 

36,000 

.0510 

.0132 

7,600 

38,000 

.0630 

.0120 

8,000 

40,000 

.0810 

.0180 

8.190 

40,050 

Tensile  vtranctlL 

•  *  *  * ' 

Tensile  strength  per  «!««» inch  of  oriffinel  section pounds..  40;ffO 

EUsticlimit  per  satuure inch  of  originsi section ^ do...  15,000 

Elongation  per  inch  after  mptare inch..  .12 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0010 

Baduction  in  diameter  at  point  of  rupture do...  .015 

Beduction  in  area  al'ter  rupture,  per  oent  of  original  section ICIO 

OlianMter  of  hroken  surface Lil^ht  yellow  ookf 


Aluminum  bronze. 
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Ko.  4284. 

Marks,  2 

Diameter,  ''•606, 

Sectional  area,  .20  square  incli/ 

Gauged  length,  1''. 


^ppUed  loads. 

Elonffation 
per  inch. 

SuocoMiTe 

elongation 

per  Inch. 

• 

Total. 

"".ST* 

Pinmd*. 

Foundt, 

Ineh, 

I-neh. 

• 

200 

1,000 

0. 

0. 

Initial  load. 

1.000 

S,000 

.0002 

•  .0002 

2,000 

10,000 

.0006 

.0004 

2,200 

11.000 

.0007 

.0001 

2,400 

12.000 

.0008 

..0001 

2,000 

13,000 

.0009 

.0001 

Elastic  limit. 

2.800 

14,000 

.0012 

.0003 

3.000 

15,000 

.0016 

.0004 

3.200 

16.000 

.0020 

.0004 

3,400 

17,000 

.0024 

.0004 

3,000 

18.000 

.0028 

.0004 

3,800 

19,000 

.0033 

.0005 

4.000 

20.000 

.0040 

.0007 

• 

4.200 

21,000 

.0019 

.0009 

4,400 

22,000 

.0058 

.0009 

4,600 

23,000 

.0072 

.0014 

4,800 

24,000 

.0090 

.0018 

• 

5,000 

25,000 

.0102 

.0012 

5,200 

26,000 

.0125 

.0023 

• 

5,400 

27,000 

.0150 

.0025 

• 

5,600 

28,000 

.0173 

.0023 

5,800 

29,000 

.0200 

.0027 

6,000 

30,000 

.0240 

.0040 

6,400 

32,000 

.0338 

.0098 

C.800 

34,000 

.04 

.0062 

7,200 

36,000 

.05 

.01 

7.00U 

38,000 

.07 

.02 

- 

8,000 

40,000 

.09 

.02 

8,400 

42,000 

.11 

.02 

8.800 

44.000 

.135 

.025 

9,200 

46,000 

.16 

.025 

9,380 

46,900 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  46, 900 

Elastic  limit  per  sauare  inch  of  origiual  section do. . .  13, 000 

Elongation  per  inch  after  rupture inch . .  .21 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  0009 

Beductionm  diameter  at  point  of  rupture do...  .065 

Seduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Cbaxact«r  of  broken  snriace light  yellow  color 


s 
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ALUMINUM   BRONZE. 


Casting  No.  7. 

No.  4285. 

Marks,  I 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  1". 


Applied  loads. 

Bloneatton 
per Inch. 

Sucoeaaive 

olonffatlon 

per  Inch. 

Total. 

■ 
Per  Minare 
incli. 

Paundt. 

Poundt. 

iMh, 

Inch, 

• 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0003 

.0003 

2,000 

10,000 

.0006 

.0093 

2,200 

11,000 

.0007 

.0001 

2,400 

12,000 

.0008 

.0001 

2,600 

13,000 

.0009 

.0001 

2,800 

14,000 

.0009 

0. 

■ 

3,000 

15,000 

.0010 

«0001 

3,200 

16.000 

.0011 

.0001. 

Elaaticlimtt 

8,400 

17,000 

.0015 

.0004 

• 

3,000 

18,000 

.0020 

.0005 

3,800 

19,000 

.0026 

.0006 

• 

4,000 

20,000 

.0036 

.0010 

4,200 

21,000 

.0046 

.0010 

4,400 

22,000 

.0056 

.0010 

4,600 

'  23,000 

.0068 

.0012 

4,800 

24,000 

.0082 

.0014 

5,000 

25,000 

.0104 

.0022 

5,200 

26,000 

.0120 

.0016 

5,400 

27,000 

.0147 

.0027 

^ 

5,000 

28,000 

.0168 

.0021 

5.800 

29,000 

.0191 

.0023 

6,000 

30,000 

.0240 

.0049 

6,400 

32,000 

.0360 

.0110 

6,800 

34,000 

.0400 

.0050 

7,200 

36,000 

.0550 

.0150 

7,600 

38,000 

.0750 

.0200 

8,000 

40,000 

.0900 

.0150 

8.400 

42,000 

.1050 

.0150 

8,610 

43.050 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section \ pounds . .  43, 060 

Elastic  limit  per  sanare  inch  of  originaTaection do . . .  16, 000 

Elongation  per  iucu  aft«r  mpture inch . .  .15 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0011 

Reduction  in  diameter  at  point  of  rnptnre do...  .065 

Keduction  in  area  after  rupture,  percent  of  original  section 20.5 

Character  of  broken  aurlace r. light  yellow  ookr 


ALUMINUM   BRONZE. 
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No.  4286. 

Marks,  I 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Oauged  length,  V\ 


Applied  loads. 

Eloiiffation 
per  Inch. 

SuccesDive 

elun^^tion 

per  inch. 

Remarks. 

ToUl. 

Peraaii«re 
iucn. 

I*ound», 

Pounds. 

Inch, 

Inch. 

< 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0002 

.0002 

2,000 

10,000 

.0005 

.0003 

2,400 

12,000 

.0000 

.0001 

2,600 

13,000 

.0008 

.0002 

2,800 

14,000 

.0010 

.0002 

3,000 

15,000 

.0012 

.0002 

Elastic  limit 

3,200 

16,000 

.0018 

.0006 

' 

3,400 

17,000 

.0021 

.0003 

^ 

3,600 

18,000 

.0027 

.0006 

3,800 

19,000 

.0035 

.0008 

4,000 

20,000 

.0060 

.0015 

4.200 

21,000 

.0059 

.0009 

• 

4.400 

22,000 

.0072 

.0013 

4,600 

23,000 

.0080 

.0014 

4,800 

24,000 

.0110 

.0024 

, 

6,000 

25,000 

.0130 

.0020 

5,200             20.000 

.0141 

.0011 

5,400    1        27,000 

.0172 

,          .0031 

5,fiO0 

28.000 

.0205 

.0033 

5,800 

29,000 

.0240 

.0035 

e.000 

30,000 

.0280 

.0040 

«,400 

32,000 

.0382 

.0102 

fi,800 

34,000 

.0520 

.0138 

7,200 

86,000 

.0650 

.0130 

T.fiOO 

38,000 

.08 

.0150 

8,000 

40,000 

.105 

.025 

8,400 

42,000 

.13 

.025 

8,800 

44,000 

.15* 

.02 

9,200 

46,000 

.17 

.02 

• 

9.510 

47.550 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  47,550 

"Slastic  limit  per  sauare inch  of  origins  section do...  15,000 

Bimgation  per  inch  after  ruptnre inch..  .20 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .0012 

Seduction  in  diameter  at  point  of  rupture do...  .055 

Kednetfon  in  area  after  ruptnre,  per  cent  of  original  section 20.5 

ChanMster  of  broken  surface light  yellow  color 


- 
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TENSILE  TEST  OF  STEEL  Al  BRASS  RIBBON  TAPE 

TOR 

ENGINEER  CORPS.  U.  S.  ARMY. 
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STEEL    AND    BRASS   RIBBON    TAPE. 


253 


No.  4649. 

Steel  Tape. 

Sectional  area  'M28  x  ".0127  =  .0016  square  inclL 
Gauged  length,  10"'. 
Temperature^  76o  F. 


1        Applied  loads. 

Elongation 

ingaoeed 

lengtn. 

Bamarka. 

Total. 

PerBouace 
inoii. 

5 
10 
20 

PoundM, 

Inch. 

0. 

.0002 
.0027 
.0054 
.0079 
.0105 
.0123 
.0144 
.0167 
.0190 
.0220 
.0234 
.0200 
.0283 
.0307 
.0320 
.0343 
.0307 
.0380 
.0411 
.0434 

TniUalkMd. 

Elaatio  limit  above  tUa  load. 
Tenaile  atrength. 

0 

30 

40 

50 

00 

70 

80 

M 

100 

.    110 

I      i» 

1        130 

1           140 

150 

160 
170 
190 
100 
200 
417 

260,025 

254  8TEEL  AND  BRASS  RIBBON  TAPE. 

Fo.  4650. 

Brass  Tape. 

Sectional  area,  'M2d  x  ''.0127  =  .0016  sqaare  inch. 
Gauged  length,  10''. 
Temperature,  76©  F. 


Apidied  loads. 

Elongatioii 

in  gauged 

length. 

TotaL 

Per  Mnare 
incn. 

Pounds. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

122 

Founds. 

Inch. 

0. 

.0863 
.0068 
.0110 
.0134 
.0159 
.0172 
.0103 
.0216 
.0236 
.0256 
.0280 
.0300 
.0330 
.0344 
.0380 
.0413 
.0483 
.0466 
.0486 
.0637 
.0666 
.0585 
.0697 
.0828 
.1858 

Initial  load. 

• 
Elaatio  limit. 

Tenaile  atrangth.                             ' 

• 

71,875 

124 

77,500 
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COPPER  CYLINDERS. 
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BELLEVILX.E   SPRINGS. 


No.  6165. 

Six  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 

Springs  of  French  manufacture. 
Total  height  under  initial  load,  4''.85. 


Applied 
loads. 


Poundf. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4.500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
0,500 
10,000 
10,500 
11,000 
15,000 
9,000 
6,000 


600 
1,000 
1,500 
2,000 
2,500 
8,000 
8,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,600 
9.000 
8,500 
8,000 
7,600 
7,000 
6,600 
6,000 
5,500 
5,000 
4,500 
4,000 
3,500 
8,000 
2.500 
2,000 
1,500 
1,000 
4,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 


Toial-com- 
preBtion. 


Inches. 
0. 

.0757 

.1516 

.2271 

.3030 

.8796 

.4694 

.5898 

.6251 

.7151 

.8116 

.9111 

1.0165 

L1333 

1.2451 

1.3568 

1.4538 

1. 5179 

L5658 

1.5864 

1.6114 

1.6868 

1.7768 

1.6144 

1.3142 


Suocesfii^e 
compres- 
sion. 


Inch. 

0. 

.0757 
.0759 
.0755 
.0759 
.0766 
.0798 
.0604 
.0853 
.0900 
.0965 
.0995 
.1054 
.1168 
.1118 
.1117 
.0970 
.0641 
.0879 
.0306 
.0250 
.0254 
.1400 
.1624 
.8002 


Permanent 
set. 


Inch, 
0. 


.0345 


.2154 


Bemarks. 


Initial  load. 


Loaded  ten  times  with  15,000  poniid^  releasing  to  1,000  pounds  between  each. 


.8851 

.4672 

.5458 

.6246 

.7056 

.7919 

.8811 

.9711 

1.0618 

1.1543 

1.2465 

L3381 

L4238 

L4969 

1.5449 

L5776 

1.6026 

1.6826 

L5683 

1.6244 

1.4711 

L4041 

1.3314 

1.2476 

1.1611 

1.0746 

.0814 

.8898 

.7986 

.7023 

.6070 

.5108 

.4126 

.8786 

.8716 

.5281 

.6938 

.8596 

1.0406 

1.2271 

1.4086 

1.5361 

L5946 


.0819 
.0821 
.0781 
.0793 
.0809 
.0864 
.0892 
.0900 
.0902 
.0030 
.0922 
.0916 
.0852 
.0786 
.0480 
.0327 
.0250 
.0200 
.0243 
.0339 
.0533 
.0670 
.0727 
.0838 
.0805 
.0865 
.0932 
.0016 
.0912 
.0963 
.0958 
.  0962 
.0982 
.5782 
.0840 
.1565 
.1657 
.1658 
.1810 
.1865 
.1816 
.1275 
.0585 


.8032 


.8054 
.2876 


■L  1  W. 


JL  '.■  .J  _■  'Kfy 
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Jjelie  vtlZe   i3prtn^iy . 
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No.  5165 — Continued. 


Applied 
lo£d«. 

Total  com- 
preMion. 

Saoc68Alve 

oompres- 

eion. 

Permanent 
aet. 

Bemarks. 

Poundt. 
8,000 
7,000 
6,000 
5.000 

•  4,000 
3,000 
2,000 
1,000 

Ineheg. 

L5504 

1.4591 

1.3180 

1.1504 

.9702 

.7805 

.5032 

.3978 

Inch. 
.0442 
.0913 
.1411 
.1676 
.1802 
.1897 
.1873 
.1964 

Inch. 

.2916 

Test  discontinaed. 


No.  5166. 


Another  set  of  six  pairs  of  Belleville  springs  tested  by  compression, 
same  manufacture  and  dimensions  as  those  in  test  No.  5165. 
Total  height  under  initial  load,  4'^65. 


AppUed 

Total  com- 

l£2da. 

pression. 

Pounds, 

Inehs$. 

600 

0. 

1,000 

.0719 

1,500 

.1460 

2,000 

.2185 

2,500 

.2926 

3.000 

.8720 

2,500 

.3004 

2,000 

.2274 

1,500 

.1640 

1.000 

.0830 

1.000 

.0824 

1.500 

.1528 

2.000 

.2260 

2,500 

.2901 

3,000 

.8732 

3.500 

.4664 

4,000 

.5393 

4,500 

.6288 

5,000 

.7221 

4,500 

.6489 

4,000 

,vno 

3,500 

.4031 

3.000 

.4136 

2,500 

.3364 

2,000 

.2628 

1,500 

.1804 

1.000 

.1060 

1,000 

.0065 

1.500 

.1696 

2,000 

.2461 

2.500 

.8202 

8,000 

.8076 

8,500 

.4766 

4,000 

.6975 

4.500 

.6388 

5,000 

.7240 

5.500 

.8222 

6,000 

.9228 

6.500 

1.0247 

7.000 

1.U73 

6,500 

1.0661 

6^000 

1.0040 

5,500 

.9838 

6^000 

.8625 

4,500 

.7701 

4,000 

.6660 

Sucooiiftive 
compres- 
sion. 


Inch, 

0. 

.0719 
.0731 
.0735 
.0741 
.0794 
.0716 
.0730 
.0734 
.0710 
.0758 
.0704 
.0732 
.0731 
.0741 
.0822 
.0889 
.0895 
.0938 
.0732 
.0779 
.0779 
.0796 
.0771 
.0842 
.0718 
.0754 
.0754 
.0711 
.0765 
.C741 
.0774 
.0780 
.0819 
.0813 
.0852 
.0982 
.1006 
.1019 
.0926 
.0612 
.0612 
.0711 
.0613 
.0824 
.0851 


Pemianent 
set. 


Ineh, 
0. 


Bemarka. 


Initial  load. 


.  0066 


.0231 


.« . 


BELLEVILLE  SPEING8. 
Ko.  51^ — CoDtiuiied. 


■•T'«i^W 


ApplM 

Pcm«.ent|                                   ^.n,  ,rk,. 

ro^.a.. 

Incka.           Tn 

'.  i.'hlU 
.165S 
.1182 

'.■MX 

!n:o 
.2a» 

:372i 

!0IGH 
:8828 

:i232  ■ 

1.OT4T    1 
.M5S 

;s 

ioios  i 

:7582 
:4T52 

;24«T 

:48<I5 

.4845    ! 
.4068    1 

!2488 
.3973 

i;4«a 
i.30«a 

'.zim 

:os4o 

084« 

0880 

0777 

OT70 
0795 

0780 

075J 
0759 

0S30 

0890 
0896 

0754 

054|; 

oai:i 

02(1.'! 
0245 
0292 
02»:i 
049« 
0SS4 

oeeo 

Inebti. 

OcuM  1  hour. 

000 

m 

50U 

wo 

MOO 
500 
500 

600 

000 

6«0 

sao 
sou 

.0705 



.0713 

OBsa 

0767 

tr7»7 

0777 
0S0<) 

OMS 
064-1 

■mi 

.1700 

Imi" 
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No.  5166 — Continued. 


Applied 
loads. 

Total  coin- 
preBflion. 

SucceHBlve 
compres- 
sion. 

PermaDont 
set. 

Pounds. 
2,000 
1,500 
1,000 
1,000 
1,500 
2,000 
2,500 
3,000 
2.500 
2,000 
1,500 
1,000 
1,000 
1.500 
2,000 
2.500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6.O0O 
6,500 
7.000 

Indies. 
.6241 
.5153 
.4040 
.3642 
.4438 
.5241 
.6075 
.6910 
.6130 
.5327 
.4510 
.3698 
.3641 
.4434 
.5240 
.6047 

.es(v> 

.7730 

.8590 

.9487 

1. 0188 

1.0948 

1.1661 

1.2306 

1.2857 

1.2456 

1.1945 

1. 1374 

1.0710 

1.0027 

.  9231 

.9970 

1.0620 

1.1261 

1.1857 

1.2397 

1.1927 

1.1372 

1.0712 

1.0035 

.9275 

.8422 

.7518 

.6680 

.5760 

.4844 

.3908 

Inch. 
.1031 
.1088 
.1113 
.0784 
.0796 
.0803 
.0834 
.0835 
.0780 
.0803 
.0817 
.0812 
.0803 
.0793 
.0806 
.0807 
.0838 
.0845 
.0860 
.0847 
.0751 
.0760 
.0713 
.0645 
.0551 
.0401 
.0511 
.0671 
.0664 
.0683 
.0796 
.0739 
.0660 
.0641 
.0596 
.0540 
.0470 
.0555 
.0660 
.0677 
.0760 
.0853 
.0874 
.0868 
.0020 
.0916 

JnoA. 

.  2t<:*n 

.2^'i8 

« 

6,500 

6.000 

5.500 
5,000 
4.500 
4,000 
4.500 
5.UQ0 
5.500 
6.000 
6,500 
6.000 
5,500 
5.000 
4.500 
4.000 
3.500 
3.000 
2,500 
2,000 
1,500 

1 

1,000 

.0936 

.2907     ' 

Test  discontinued. 
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BELLEVILLE   SPRIKGa 


No.  6281. 

Five  pairs  of  Belleville  springs  assembled  and  tested  by  compressioTL 

Springs  of  English  manufacture,  for  use  in  the  Easton  &  Anderson 
12-inch  mortar  cairiage. 

Weight  of  five  pairs,  66  pounds;  exterior  diameter,  8".73;  interior 
diameter,  2".37. 

Conicity,  ".23  each. 

Thickness  of  springs,  ".41. 

Height  of  five  pairs  under  initial  load,  6".52. 


Applied 
loatU. 


Pounds. 

5i)0 

1.000 

2.000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14.000 

15.000 

16.000 

17.000 

18,000 

10.000 

20.000 

21.000 

22,  000 

2:^,  000 

24,000 
25.  OOO 
5,000 
26,000 
27,000 
28, 000 

29,  000 

30.  000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 


Total  coni- 
prestiion. 


Inches. 

0. 

.  0375 

.  W*-28 

.1456 

.  1900 

.2477 

.3004 

.3531 

.4060 

.4598 

.5137 

.5677 

.6t!30 

.6780 

.7342 

.7921 

.8603 

.9073 

.9610 

\.  0208 

1. 0793 

1. 1375 

1. 1981 

1.2603 

1.3253 

1.3903 


1.4463 
1.5071 
1. 5693 
1. 6287 
1. 68,'.9 
1'.7333 
1.7731 
1.8148 
1. 8496 
1.8805 
1.9059 
1.934U 
1.9447 
1.9614 
1.9771 
1.9934 
2.0069 
2.0194 
2.0290 
2. 0369 
2.0458 
2.0539 
2.0&86 
2.0641 
2.0711 


Siicceaaive 

conipres- 

oiou. 


Inch. 

0. 

.0375 
.0553 
.0528 
.0504 
.0517 
.0527 
.0527 
.  0529 
.0538 
.0539 
.0540 

.  obra 

.0550 
.0562 
.0579 
.0682 
.0470 
.0537 
.0598 
.0585 
.0582 
.0606 
.0622 
.0650 
.0650 


.0560 
.0608 
.0022 
.0594 
.0572 
.0474 
.0398 
.0417 
.0348 
.0309 
.0254 
.0281 
.0107 
.0167 
.0157 
.0163 
.0135 
.0125 
.0096 
.0079 
.0089 
.0081 
.0047 
.0055 
.0070 


Pormanent 
aet. 


Inch, 
0. 


.0070 


.  0129 


0182 


0233 


0355 


Beniarks. 


Initial  load. 


Rested  imder  this  load  14  hour*. 


.0412 


0930 


1407 


.1977 


Loaded  with  50,000  pounds  ten  times. 


500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 


.3183 
.3713 
.4250 
.4776 
.5296 
.5837 
.6380 
.6916 
.7455 


.0380 
.0530 
.0537 
.  0526 
.0520 
.  O-Ml 
.0543 
.  0530 
.0539 


.2853 


BELLEVILLE   SPRINGS, 
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No.  5281— Contiimed. 


Applted 
loadB. 

Total  oom- 
prewlon. 

Snocessivo 

oompieA- 

aioo. 

Permanent 
set. 

/ 

*                      Kemarks. 

I*ifunds. 
10,000 

11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20,UOO 
!^1.0iN) 
22.000 
23.000 
24.000 
25.000 
38.000 

Inehet. 

.8010 

.8560 

.9117 

.9870 

1.0211 

1.0790 

1.1358 

1. 1910 

1.2498 

1.3050 

1.3620 

1.4200 

1.4770 

1.5320 

1.5870 

1.8380 

1.8858 

L7290 

1.7700 

1.8092 

1.8415 

1.8060 

1.7880 

1.7670 

1.7220 

1.6851 

1.6460 

L6080 

1.5582 

L6111 

1.4638 

1.4127 

L3612 

1.8099 

1.2668 

1.2030 

1.1490 

1.0915 

L0S62 

.9780 

.9196 

.8572 

.7957 

.7330 

.6877 

.6045 

.5393 

.4620 

.4025 

.3314 

Ineh. 

-.0555 
.0550 
.0557 
.0553 
.0541 
.0579 
.0668 
.0552 
.0583 
.0557 
.ai70 
.0580 
.0570 
.0550 
.0550 
.0510 
.0478 
.0432 
.0410 
.0392 
.0323 
.0355 
.0180 
.0310 
.0350 
.0300 
.0391 
.0430 
.0448 
.0471 
.0478 
.0606 
.0515 
.0513 
.0531 
.0538 
.0540 
.0575 
.0553 
.0682 
.0585 
.0623 
.0615 
.0627 
.0653 
.0632 
.0652 
.0773 

•  .0506 
.0711 

Inch. 

* 

Rested  under  tUs  load  thirty  minTitee. 

27,000 

28.000 

29.000 

30.000 

20,000 

28,000 

27,000 

28,000 

25w000 

24.000 

23,000 

22,000 

21,000 

20.000 

19,000 

18,000 

17.000 

10,000 

15,000 

14,000 

18,000 

12,000 

11.000 

10,000 

9.000 

8,000 

7,000 

6,000 

6,000 

4,000 

8,000 

2,000 

1,000 

600 

m    _«*>->>Aaarf 

p 

.2870 

• 

Test  Idiscontinaed* 
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BELLEVILLE   SPRING3- 


TSo.  5282. 
Retest  of  four  pairs  of  Belleville  spriiiofs. 


'.oi ;  coniciiy,  ".^d  eacn;  DnicKiiess  oi  springs,  ".*::. 
Original  height  of  four  pairs  under  initial  load,  5".27. 
Present  height  of  four  pairs  under  initial  load,  5".15. 


Applied 
loada. 

Total  com- 
preasion. 

SaccoBsive 

oompres- 

sion. 

Permanent 
aet. 

Remarks. 

Poundt. 

500 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28. 000 

29.000 

30.000 

29. 000 

28. 000 

27.000 

2C5,000    t 

25,000    ' 

24.000 

23. 000 

22,000 

21,000 

20,000 

19.000 

18, 000 

17,000 

16,000 

15,000 

14,000 

13. 000 

12,000 

11,000 

10, 000 

9,000 

8,000 

7.0O0 

6,000 

5,000 

4.000 

3,000 

2,000 

1.000 

50.000 

Rested  i 

500 

1,000 

2,000 

'     4,  OOP, 

InehM. 
0. 

.0341 

.0747 

.1160 

.1545 

.1943 

.  2338 

.2727 

.3135 

.3522 

.3927 

.4.324 

.4727 

.5132 

.5544 

.5952 

.6373 

.6795 

,7226 

.7663 

.8106 

.8553 

.9012 

.9472 

.9944 

1.0427 

1.0919 

1. 1419 

1. 1921 

1.2478 

1.29G0 

1.2609 

1.2250 

1. 1886 

1. 1496 

1. 1086 

1.0686 

1.0261 

.9866 

.9458 

.9035 

.8626 

.8214 

.7793 

.7371 

.6956 

.6528 

.6106 

.5681 

.5244 

.4811 

.4364 

.3019 

.3467 

.8010 

.2530 

.2077 

.1593 

.1099 

.0592 

Inch. 

0. 

.0341 
.0406 
.0413 
.0385 
.0398 
.0395 
.0389 
.0408 
.  0387 
.0405 
.0397 
.0403 
.0405 
.0412 
.0408 
.0421 
.0422 
.0431 
.0437 
.0443 
.0447 
.0459 
.0460 
.0472 
.0483 
.0492 
.0500 
.0502 
.0657 
.0482 
.0351 
.0359 
.0364 
.0390 
.0410 
.0400 
.0425 
.0395 
.0408 
.0423 
.0409 
.  0412 
.  0421 
.  0422 
.0415 
.0428 
.  0422 
.0425 
.0437 
.0433 
.0447 
.  0445 
.  0452 
.0457 
.0474 
.0-159 
.0484 
.0494 
.0507 

Inch, 
0. 

Initial  load. 

• 

, 

, 

» 

SprlBga  cTosed  down. 
3  load  iu  tbe  meantime  falling  to  38, 000  pounds. 

.0298( 

inder  50,000 

pounds  load 

14  hours,  th« 
.0479 

.0747 
.1155 
.^963 

.0268 
.0408 
.0808 

BELLEVILLE    SPRINGS. 
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No.  5282— Continued. 


Applied 
loaiU. 

Total  com- 
presaion. 

oompres- 

•iOD. 

FwmdM. 

Inehet. 

Inch. 

6,000 

.2745 

.0782 

8,000 

.3564 

.0819 

10,000 

.4373 

.0809 

12,000 

.5194 

.0821 

14,000 

.6002 

.0808 

1«,000 

.6837 

.0835 

18.000 

.7609 

•^.0862 

20,000 

.8565 

.0866 

22,000 

.9478 

.0913 

24,000 

L0402 

.0924 

28,000 

1.1341 

.0939 

28,000 

1.2826 

.0985 

30,000 

1,3307 

.09K1 

28,000 

1.2606 

.  0701 

26,000 

1.1821 

.0785 

24,000 

1.0909 

.  0822 

22,000 

1.0150 

.0840 

20,000 

.9349 

.0810 

18,000 

.8522 

.0827 

16.000 

.7601 

.0831 

14,000 

.6836 

.0855 

12.000 

.5966 

.0870 

10,000 

.5101 

.0865 

8,000 

.4192 

.0909 

6,000 

•       .8276 

.0016 

4.O0O 

.2337 

.0939 

2,0U0 

.  1337 

.1000 

l.UOO 

.0770 

.0667 

Permanent 

set 


Inch. 


Remarlca. 


.0289 


Test  discontinued. 
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BELLEVILLE   SPRINGS. 


TEST  OF  PAIE  OF  BELLEVILLE  SPEINGS  MADE  FEOM  SAME  STEEL 

AS  TEST  HO.  4694. 


SritlNGS    MANUFACTURED    AT    WATERTOWN    ARSENAL    FOB    SIXCB 

SIEGE  CARRIAGE, 

[Sprin j(s  wero  tempered  in  ofl.] 

Ko.  4695. 


i 


|.«S0 


Applied 
loadH. 

Compree- 
aion. 

SacoeMiye 

complies- 

aion. 

Permanent 
set. 

Kemarks. 

Pmmdt. 
200 
400 
600 
800 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
6,000 
5,000 
4.000 
3,000 
2,000 
1.000 

Inch, 
0. 

.0054 
.0087 
.0104 
.0130 
.0244 
.0352 
.0462 
.0570 
.0687 
.0822 
.0964 
.0177 
.0295 
.0397 
.0506 
.0616 
.0729 
.0845 
.0758 
.0645 
.0531 
.0417 
.0306 
.0194 

Tneh, 

0. 

.0054 

.0083 

.0017 

.0026 

.0114 

.0108 

.0110 

.0108 

.0117 

.0185 

.0142 

-.0787 

+.0118 

.0102 

.0109 

.0110 

.0113 

.0116 

—.0087 

—.0113 

—.0114 

—.0114 

—.0111 

—.0112 

Inch. 
0. 

■ 

Initial  load. 

.0004 
.0008 
.0015 
.0023 
.0022 
.0034 
.0042 
.0057 

. 

•  •«••«•• ^^  •  - 

Test  diseonthined. 

1 

Scale  started  off  near  the  lioles  in  the  springs. 
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PLATE  EEPRESESTIKG  METAL  USED  DT  BELIEVILIE  SPBIEOa 

No.  4694. 


15" 


A 


«" 


J 


^ 


s^ 


Sectional  area,  .379  sqnape  inch. 

Elastic  limit,  16,870  pounds  =  44,510  pounds  per  square  incli. 
►Tensile  strength,  32,840  pounds  =  86,650  pounds  per  square  inch. 
Klongation  in  8  inches,  ."53=6.6  per  cent. 

Elongation  of  inch  sections,  ".03,  ".04,  ".05  ".12,  ".15,  ".04,  ".05,  ".03. 
Area  at  fracture,  l".43x".237=.339  square  inch. 
Contraction  of.  area,  10.6  i)er  cent. 
Appearance  of  fracture,  granular,  radiating  from  one  comer. 
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BELLEVILLE   SPRINGS. 


TEST  OF  PAIE  OF  BELLEVILLE  SPRINGS  MADE  FSOM  BAKE  ff 

AS  TEST  HO.  4094. 

SPBINQS    MANUFACTURED    AT    WATERTOWN    ARSENAL    FOB    S-INi 

SIEGE  CARRIAGE. 

[Springs  were  tempered  in  <^] 

So.  4695. 


i«sO 


I 


Applied 

Compres- 

loadH. 

sion. 

Poiinda. 

Inch, 

200 

0. 

400 

.0054 

COO 

.0087 

800 

.0104 

1,000 

.0130 

2,000 

.0244 

3,000 

.0352 

4,000 

.0462 

5,000 

.0570 

6,000 

.0687 

7,000 

.0822 

8,000 

.0964 

1,000 

.0177 

2,000 

.0295 

3,000 

.03^ 

4,000 

.0506 

5.000 

.0616 

6,000 

.0729 

7,000 

.0845 

6,000 

.0758 

5,000 

.0645 

4,000 

.0531 

3,000 

.0417 

2,000 

.0306 

1.000 

.0194 

Sacoessive 

compTes- 

sion. 


Tneh, 

.0054 

.0033 

.0017 

.0026 

.0114 

.0108 

.0110 

.0108 

.0117 

.0135 

.0142 

-.0787 

+.0118 

.0102 

.0109 

.0110 

.0113 

.0116 

—.0087 

—.0113 

—.0114 

—.0114 

—.0111 

— .  0112 


Permanent 
set. 


Inch, 

0. 


Kemarks. 


Initial  load. 


.0004 
.0008 
.0015 
.0023 
.0022 
.0034 
.0042 
.0057 


Test  disoontttined. 


Scale  started  off  near  the  lioles  in  the  springs. 


\J.. 


iTTb.  ^^^6^ 
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INITIAL  STRAINS  IN  DISCS 


TAKEN  FROM 


A  3MNCH  COLD-ROLLED  IRON  BAR. 
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INITIAL   STRAINS.  273 

Fifteen  disks  were  cut  from  a  cold-rolled  iron  bar,  and  from  the  rim 
of  each  disk  a  ring  J-inch  thickness  was  taken. 

The  internal  strains  in  these  rings  were  determined  with  the  metal 
in  the  condition  it  existed  in  the  bar,  also  after  the  cylindrical  surface 
of  two  of  the  disks  had  been  peined  Avith  a  hand  hammer,  and  after 
otiiers  had  been  annealed  at  temperatures  ranging  from  368  to  1,408 
degrr^es  Fahr, 

Certain  rings  were  turned  out  from  the  interior,  reducing  the  thick- 
ness of  metal  to  ".17,  the  changes  in  diametei:s  being  observed  both 
when  the  ring  was  first  detached  from  the  disk  and  after  the  subsequent 
reduction. 

The  stresses  corresponding  to  the  strains  released  were  computed, 
assuming  for  the  purpose  a  modulus  of  elasticity  of  27,000,000  pounds 
per  square  inch. 

Some  rings  were  cut  apart  radially,  the  expansion  of  chord  meaSuife- 
ment  across  the  cut  showing  additional  strains  were  released. 

In  disks  A,  B,  and  C,  taken  from  the  bar  in  its  ordinary  cold-roHed 
condition,  the  compression  stresses  ranged  from  12,030  pouuds  per 
square  inch,  to  15,300  pounds  per  square  inch,  and  the  strains  were  well 
distributed  over  the  thickness  of  metal  in  the  rings,  as  shown  by  their 
behavior  when  reduced  in  thickness. 

The  metal  was  evidently  capable  of  retaining,  at  least  for  the  time 
being,  more  intense  strains,  wliich  in  peined  disk  D,  when  reduced  to 
".17  thickness,  amounted  to  23,670  pounds  per  square  inch. 

In  the  rings  from  botli  D  and  E  the  strains  appear  to  have  been 
sensibly  greater  near  the  peined  surface  than  at  a  depth  of  i  inch. 

The  effect  of  annealing  at  the  higher  temperatures  employed  was 
very  marked. 

After  having  been  heated  to  1,408  degrees  Fahr.  the  stresses  in 
ring  G  were  reduced  to  994  pounds  per  square  inch,  and  those  rings 
exxKised  to  lower  temperatures  down  to  852  degrees  Fahr.  appear  to 
have  had  the^r  internal  strains  diminished.  Below  852  degrees  Fahr. 
there  was  irregular  behavior. 

H.  Ex.  161 18 
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nnTIAL  STKAINS. 


SKETCH  OF  BnrOS  TAKEV  FSOK  DISKS. 


w- 

J* 

1 

1 
* 

Disk  A. 

Bing. 

Biametiirs. 

Corro- 

spondiag 

coiuprcM- 

ion  stress 

peraqnsre 

incli. 

1 

2 

3 

4 

Meim. 

In  disk      

3. 5216 
3. 5236 

Inekf. 
3.5286 
3.5208 

Inches. 
3.5220 
3.5238 

3.52406 
3.52573 

Poundt. 

liietanhed  ........................ 

Differenoea 

Tnrned   out   on   inside   to  ".17 
thickiiAAfl....... ................ 

+.0020 

'+.0012 

+.0018 

+.001<y7 

12.700 

3.5233 

3.5297 

4 

3.6239 

3.52568 

Total  differences 

+.0017 

+.0011 

+.0019 

+.00157 

12.030 

Chord  1 — 2  expanded  ".0052  when  ring  was  cut  apart  radially. 

Disk  B. 


In  disk 

3.5355 
3.5377 

3.5329 
8.5357 

3.5333 
3.5340 

3.53390 
3.53580 

T)Ata/!hAd  ...••.....•••.«••---••-•« 

Differences 

+.0022 

+.0028 

+.0007 

+  .00190 

14,520 

Tnrned  oat  on   inside   to   ".17 
tliickness  ^a.. ........ .......... 

3.5376 

3.5363 

3.5330 

8.53563 

I 
1 

TotJil  differencf^  .,.,... 

+.0021 

+.0034 

—.0003 

+.00173 

18,230 

Disk  C. 


HAforfi  TMininflP  ..«••.••••••*•.•••. 

3.5355 
3.5353 

3.5270 
3.5283 

3.6263 
3.5205 

8.58990 
3.58003    . 

A ffcfip  nAinini?  ...«.••••.•••••..... 

THffiRrenoeii .... ..... 

—.0002 

+.0004 

+.0002 

+.00013 

Detached  

3.5355 

3. 5297 

3.5299 

3. 53170 

Differences 

+.0002 

+.0014 

+.0034 
3.5296 

+.00187 

12.770 

Tnmed  ont  on  inside  to  ".17 
thickness  ...................... 

8.5370 

3.5296 

3.53208 

Tot>a]  differences 

+.0017 

+.0013 

+.0030 

+.00200 

h     1S.3O0 

/ 
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Disk  D. 


King. 

Diameters. 

CJorre- 
aponding 
oom  proas- 
ion  stress 

1        • 

2 

8 

Mean. 

Befow  iieininff 

Jnehei. 
3.5:»l 
3.5376 

InehM. 
3.5358 
3.6356 

Inches. 
3.5350 
3^5340 

Inches. 
3.53080 

Pounds. 

Aiter  i>einiiis 

3.53573 

UluCTttQOOA  ••••■•••••••«•  •■■ 

-.0005 

—.0002 

-.0019 

—  OOOOT 

Detached 

3.5432 

3.5378 

3.5340 

3.53833 

MifonnoM  -..-rf ^-- 

-f.0056 

+.0022 

.0000         +.00260 

19,850 

Tarned  oat  <m  inside  to   ".17 
thickneM  --,-,,,-,-,,,.,  ^ ,. 

3.53«\. 

3.538r7 

3.5272 

3.53883   , 

Total  differenoeft 

1 

+.0180 

+.0081 

-.0066 

4  00310 

23,670 

\ 


Disk  B. 


Sefors  neininff 

3.5284 
3.5282 

3.5366 
3.5363 

3.5287 
3.5286 

^    3.53123 
3.53103 

AflAr  ||tfiif]f ng t  .  r  - , , ,  t 

Differences 

—.0002 

-.0003 

—.0001 

—.00020 

Detached 

3.5304 

3.5381 

3.5301 

3. 53286 

Diifcrencea . . . .' 

+.0022 

+.0018 

+  .0016 

+.00183 

13,000 

Turned  oot  on  Inside  to  ".11 
thickness ". 

8.5311 

3.5390 

8.5300 

3.53336 

Total  dfff<ffrf»ifr<Mi  r-,-.,^-^,^ 

+.0029 

+.0037 

+.0014 

+.00233 

.    17,820 

Disk  F. 

Heated  to  an  estimated  temperature  of  ly208<^  Fabr.  and  cooled  in 
air,  which  caused  a  decrease  of  ''.0003  in  the  mean  diameter. 


In  disk 

8.5363 
3.5362 

8.5255 
3.5262 

3.5284 
3.5294 

3.53007 
3.53060 

Detached 

1 

Differences 

-.0001 

+.0007 

+.0010 

+.00053 

4,050 

Chord  1 — 2  expanded  ^^0103  when  ring  was  cut  apart  radially. 

Disk  G. 

Heated  to  an  estimated  temperature  of  1,408^  Fahr.  and  cooled  in 
air,  which  caused  a  decrease  of  '^0001  in  the  mean  diameter. 


In  disk 

3.5310 
3.5313 

3.5355 
3.5356 

3.5260 
4.5261 

3.53083 
3.53006 

Detached       

Differences-  -t-t»,.t..t.»... 

+.0008 

.0000 

+.0001 

+.00013 

094 

'   '     I       ■           -  — "■     ■     ■  ■     ' 

Chord  1 — 2  expanded  '^0013  when  ring  was  cut  apart  radially. 
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Disk  H. 


Heated  to  an  estimated  temperature  of  628^  Fahr.  and  cooled  in  air, 
which  caused  a  decrease  of  ".U0013  in  mean  diameter. 


King. 

DianiotorH. 

ponding 

comprc«- 

aion  straas 

per  iMinare 

inch. 

1 

2 

3 

Mean. 

In  disk 1 

Inches. 
3.4883 
4. 489.» 

Inehe*. 
3. 4705 
3. 4726 

Inches. 
3.4875 
3.4889 

Inches. 
3.48210 
3.48387 

Povnds. 

DoiAched 

Differences 

+.0012 

+.0021 

+.0014 

+.00157 

12,170 

Chord  1 — 2  expanded  ".0146  when  ring  was  cut  apart  radially- 

TflSK  I. 

Heated  io  an  estimated  temperature  of  516^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


In  diRlc 

3.4854 
3.4860 

8.4890 
3.4904 

3.4934 
3.4944 

3.48927 
3.49027 

I^tach^d 

DiiTorences ................. 

+.0006 

+.0014 

+.0010 

+.00100 

7,740 

Chord  1 — 2  expanded  ".0124  when  ring  was  cut  apart  radially. 

Disk  J. 

Heated  to  an  estimated  temperature  of  540^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00014  in  mean  diameter. 


In  disk 

8.4890 
3.4904 

3. 4749 
8. 4769 

8.4814 
3.4829 

8. 48177 
3.48340 

DotAchod 

Differences ................. 

+.0014 

+.0020 

+.0015 

+.00163 

12,640 

Chord  1 — 2  expanded  ".0116  when  ring  was  cut  apart  radially. 

Disk  K. 

Heated  to  an  estimated  temperature  of  368^  Fahr.  and  coole4  in  air, 
which  caused  an  increase  of  ",00003  in  mean  diameter. 


In  disk 

3.4929 
3.4945 

3. 4874 
3.4896 

3.4880 
3.4881 

3.48943 
3. 49073 

i)etac]ied .' 

Differences • 

+.0016 

+.0022 

+.0001 

+.00130 

10.060 

Chord  1 — 2  expanded  ",0070  when  ring  was  cut  apart  radial]^. 
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Disk  L. 

Heated  to  an  estimated  temperature  of  660^  Falir.  and  cooled  in  air, 
which  caused  a  decrease  of  ".0001  in  mean  diameter. 


Ring. 

. 

Diameters. 

Corre- 
sponding 
eompres- 
sion  stress 
per  sqaare 
incn. 

1 

3 

3 

Mean. 

In  disk 

InehM. 
3.4860 
4.4866 

Inehst. 
3.4877 
3.4905 

Jnehsa. 
8.4819 
8.4834 

Inehet. 

3.48520 

3.4ii83 

Pounds, 

T>etaCh^ •  .  .  .  r    .   r 

Differences................. 

+.0006 

4-.0028 

+.0015 

+.00163 

12,630 

Chord  1 — 2  expanded  ''.0139  when  ring  was  cut  apart  radially. 

1>ISK  M. 

Heated  to  an  estimated  temperature  of  852o  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00034  in  mean  diameter. 


In  disk 

3.4915 
3.4941 

8.4852 
8.4855 

8.4800 
8.4800 

3.48557 
3. 4865:t 

Detached 

Differences 

+.0026 

+.0003 

.0000 

+.00096 

7,440 

Chord  1 — 2  expanded  ' 

'.0104  w 
DiS] 

hen  rin| 

f  was  cu1 

b  apart  radially. 

Heated  to  an  estimated  temperature  of  876o  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00026  in  mean  diameter. 


In  dink 

8.4847 
3.4859 

3.4810 
3.4814 

3.4810 
3.4829 

3.48223 
3.48340 

I>eti«;hed 

Differences 

+.0012 

+.0004 

+.0019 

+. 00117 

9,070 

Chord  1 — 2  expanded  ' 

'.0082  wl 
Disi 

iien  ring 
c  O. 

was  cu 

t  apart  r 

• 

adially. 

.   Heated  to  an  estimated  temperature  of  1,166^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


Id  disk 

3.4875 
8.4880 

3.4879 
3.4889 

3.4725 
3.4730 

3.4S263 
3. 48360 

Detached 

Differences 

+.0014 

+.0010 

+.0005 

+.00097 

7,520 

Chord  1—2  eixpanded  ".0101  when  ring  was  cut  apart  radially. 
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STEEL  SHELL  CASTINGS. 


SPECIMENS  FURNISHED  BY  LANG,  GOODHUE  &  CO., 

BURLINGTON,  VT. 


Mk^a^Mftta!*** 
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INITIAL  STRAINS  IN  DISCS 


TAKEN  FROM 


A  31-INCH  COLD-ROLLED  IRON  BAR. 
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382  STEEL  SHELL  CASTINOfl. 

No.  912. 
Mark,  • 
Length,  5". 
Diameter,  ".798. 
Sectional  area,  .!)0  square  incK 
Oan^  length,  4". 


ApplMto^. 

oonipiM-. 

ML 

SoaciMKi' 

-i 

IttoL 

^^— 

tr 

10.000 
u,ua 

liiE 

iT.seo 

18,000 

le.soo 

18.000 

W.SOO 

M.OOO 
M.EOO 
31.000 
11.  MO 

23.  MW 
21,900 

i:!S! 

24,000 

M,0OO 
£1,000 
28.000 
29,000 

so,  000 

•|i 

ta.ooo 

34.000 

£:%: 

M.OOO 

t&ouo 
so,  000 

40,000- 

li 

44,000 
4S.OO0 
4^000 

47:000 

w.ooa 

40,000 

so:  000 

54.000 

M.ooa 

58,000 

.'ooooso 
.oooiu 

.000260 
.0004M 
,000675 

:W100d 

.001060 

.001126 
.001300 

.oouas 

.OOISM 
.001816 

:  005476 

:oo«775 
.007260 
.007(26 
.00B12S 

:doim2s 

:  012700 
.013000 

.014876 

':««m 

.000066 

.oanx 
!iKn226 

:oDoo6o 

.000076 
.000126 

•S 

:D00J76 

:0Da826 
.000500 
.000416 

:oae6w 
.000460 
.000025 
.000435 
.000800 

:00127S 

0. 

0. 

InlttellMd. 

.000076 

.0*0100 

.oaoue 

KlMelcllniil.1*^ 

'.0000m 

.000160 

.00K7S 

.WC(}35 

.001*75 

.oo7n5 

.0O1135 

.012428 

.004V5O 

FaUed  by  triple  fiexnre. 
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No.  4385i 

MarkSy  •• 

Diameter,  ''.615. 

Sectional  area,  .208  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

EkmmtioD 
peruoh. 

SnoceaaiTe 

eloni^tion 

per  inch. 

Permanent 
aet. 

Sncceaaive 
permanent 

8«t. 

Bemarka, 

Total. 

Per  aqnare 
incn. 

Foundt. 
208 
1,040 
2,080 
3,120 
4,100 
5.200 
6,240 
6,448 
6,666 
6,884 
7,072 
7,280 
7,488 
7,006 
7,904 
8,112 
8,320 
a  528 
8.736 
8,0U 
0,1.'9 
0.360 
0,568 
0,778 
0,084 
10,120 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
38,000 
84,000 
85,000 
36,000 
37,000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,650 

Inch. 

0. 

.000150 
.000400 
.000560 
.000700 
.000060 
.001260 
.001300 
.001400 
.001450 
.001800 
.002500 
.003050 
.003000 
.004500 
.005000 
.005500 
.006000 
.006400 
.006000 
.007500 
.008060 
.008550 
.000250 
.010000 

Inch. 

0. 

.000150 
.000250 
.000150 
.000150 
.000260 
.000800 
.000050 
.000100 
.000050 
.000350 
.000700 
.000550 
.000850 
.000600 
.000600 
.000500 
.000400 

-.000600 
.000500 
.OOOfiOO 
.000550 
.000500 
.000700 
.000750 

Inch. 
0. 
0. 

Indi. 
0 

Initlalload. 
ElaaUc  limit 

Tenaile  atrengtb. 

0. 
.000100 

.000100 

.001050 

.000060 

.oa»5o 

.002800- 

General  summary, 

Tenafle  atTCaiigtli  per  aqnare  tech  of  original  aection ponnda..    48,660 

BlaalieliBit  per  aqnare  inch,  of  original  aeotiou do.,..    33,000 

Zkttgation  per  incn  alter  mptare inch . .      .  0100 

Xkngation  per  inch  under  atraln  at  elaatio  limit do 001450 

Kednetiom  in  diameter  at  point  of  rapture do 006 

Bednction  in  area  after  rapture,  per  cent  of  original  aection 1.0 

Poaitionofnrotare ".75  l^om  the  neck 

Charaeter  of  broken  aurfaoe gjranolar,  aorliace  thickly  atudded  with  amall  cavities  ".01  +  diameter 

Ww^gattai  of  inch  aectlona "U>1,".01 
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STEEL   SHELL   CASTINGS. 


No.  913. 

Marks,  •• 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Compres- 
sion per 
incn. 

SuccessiTe 

ooniiires- 

sion  per 

inch. 

Permanent 
set. 

Successire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Poundi. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,500 
16.000 
16.500 
17.000 
17,500 
18,000 
IS.  500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
47,240 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 

81,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
04,480 

Inch. 

0. 

.000050 

.000225 

.00aT75 

.000525 

.000725 

.001050 

.001150 
.001250 
.001450 
.001700 
.002075 
.002600 
.003200 
.003700 
.004275 
.004700 
.005525 
.006500 
.007500 
.008500 
.009525 
.010325 
.011375 
.012550 
.013600 
.014875 
.015425 
.017000 
. 018375 
.  019575 
.021075 

Inch. 

0. 

.000050 

.000175 

.000150 

.000150 

.000200 

.000325 

.000100 
.000100 
.000200 
.000250 
.000375 
.000525 
.000600 
.000500 
.000575 
.  000425 
.000825 
.000975 
.001000 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

! 

1 

.000050    i      .000050 

.000075           .000025 

Elastic  limit,  approxl- ' 
mate. 

i ;;;... 

■ 

Ultimate  strength. 

1 

1 

.000850           .000775 

! 

1     

- .     ' 

003200    1      .002350 

• 

1 

1 

.001025 
.000800 

.007500 

.004300 

.001050 
.001175 
.001050 
.001275 
.000550 
.  001575 
.  001375 
.001200 
.001500 

.012025 

.004525 

.017875 

.005850 

1  '     " 

Failed  by  triple  flexure. 
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No.  4494. 

Mark,  A. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied  loads. 

Elon^aticm 
per  inch. 

Sttcceasive 

elongation 

per  inch. 

Permanent 
aet. 

SnoceasiTe 

permanent 

set. 

Bemarka. 

i«^  ''"^'^ 

Pound*. 

200 

1.000 

2,000 

3,000 

4.000 

5.000 

6.000 

6.200 

6,400 

6,flOO 

6.800 

7.000 

7.200 

7.400 

7.600 

7.  WO 

8,000 

8.400 

8,800 

9,200 

9.600 

10.000 

10.400 

10.800 

11,200 

11,520 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
54,000 
56,000 
57,600 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000850 
.001100 
.001950 
.003300 
.010500 
.011400 
.012400 
. 014050 
.015400 
.016800 
.018400 
.020000 
.<0250 
.0300 
.0375 
.0425 
.0475 
.0525 
.0575 
.0660 

Inch. 
'  0. 

.000100 

.000200 

.000150 

.000150 

.000250 

.000260 

.000850 

.001350 

.007200 

.000900 

.001000 

.001650 

.001350 

.001400 

.001600 

.001600 

.0050 

.0050 

.0075 

.0050 

.0050 

.0050 

.0050 

.0076 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.wmw 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  streni^h, 

. 000100 

.011200 

.011100 

I 

.018600 

.007400 

1 

General  Summary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .    57, 600 

Slastic  limit,  per  aqnare  inch  of  originaTsection do 30,000 

Blonga^on  per  inch  after  m ptnre inch..        .  085 

EloogaUon  per  inch  under  strain  at  elastic  limit do 001 100 

Redaction  in  diameter  at  point  of  rnptnre do 025 

Reduction  in  area  after  rnptnre,  per  centum  of  original  section 9. 5 

Position  of  rapture ".10  from  the  necic 

Character  of  broken  surface. . .  .granular,  spongy  spot  at  the  circumference.    Q|>eued  cracks  in  the  sur- 
face of  strai. 
Eloagi^loii  of  inch  sections ".09  ".08 
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STEEL  SBELL   CASTINOS. 
No.  4d5. 


Mark,  B. 

Diameter,  ''.SOS, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2^\ 


Applied  loads. 

EloDffati<m 
per  inch. 

SiiccefMive 

PermMient 
•et. 

Succemive 

pennanent 

aet. 

TotAl. 

Per  sonare 
incn. 

elony:at>ioii 
per  inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

9,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8.600 

8.800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12.800 

13,600 

14,310 

Pounds. 
1.000 
.5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
64,000 
68,000 
71,550 

Jneh. 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 
.000050 
.001150 
.001300 
.001350 
.001400 
.001450 
.001500 
.001550 
.001650 
.001860 
.002050 
.002200 
.002400 
.002550 
.002700 
.003060 
.003400 
.003700 
.003850 
.004100 
.004500 
.004900 
.005360 
.0100 
.0125 

Jneh. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000060 
.000050 
.000050 
.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000350 
.000350 
.000300 
.    .000150 
.000250 
.000400 
.000400 
.000450 
.004660 
.0025 

Jneh. 

Jneh. 
0. 

InlUalbad. 

0. 

0. 
0. 
0. 

Elastic  limit 

1 

( 

\ 

»«*  ■.«.>..*• 

' 

;;: :"'\ 

Tensile  strength. 

GeneraJ  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    TtJBB 

Elssiic  limit  per  sauare  inch  of  origiual  section do —    tf.^ 

Elongation  per  inch  after  mpt ure inch . .     •  0^^ 

Elongation  per  inch  nnder  strain  at  elasticlimit do OBM* 

Reduction  in  diameter  at  point  of  rupture .- do V6 

Reduction  in  area  after  rupture,  per  centum  of  original  section 1' 

Position  of  rupture "7  from  thejw* 

Character  of  broken  surface f*^  m 

Elongation  of  inch  sections '. "XH,"**^ 
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No.  4496. 

Marky  C. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Apiilied  loads. 

ElongatioB 
permch. 

SaoceMive 

Permanent 
set. 

Suooeeaive 

permanent 

set. 

• 

Bemarks. 

Total 

Per  Mnare 
inco. 

elongation 
permch. 

Pwmdg. 
200 
1.000 

tooo 

3,000 

4,000 

5,000 

5,000 

5,800 

6,000 

6,200 

6.400 

6.600 

8,800 

'7.000 

7,200 

7,400 

7.600 

7,800 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

0.400 

9.600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600, 

12,000 

12,400 

12,800 

18,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000' 
25,000 
28,000 
29.000 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
30,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
63,000 
64,000 
65,500 

Jneh. 
0. 

.000100 
.900350 
.000650 
.000800 
.001100 
.001500 
.001600 
.001900 
.002400 
.002700 
.003200 
.003900 
.004550 
.005400 
.005000 
.006050 
.007550 
.008550 
.009000 
.010300 
.011400 
.012450 
.013600 
.014450 
.015500 
.016900 
.018100 
.019600 
.0200 
.0250- 
.0900 
.0350 
.0400 
.0450     * 
.0500 

Inch. 
0. 

.000100 
.000250 
.000200 
.000250 
.000300 
.000400 
.000100 
.000300 
.000500 
.000300 
.000600 
.000700 
.000660 
.000850 
.000500 
.000750 
.000900 
.001000 
.000450 
.001300 
.001100 
.001050 
.001150 
.000850 
.001050 
.001400 
.001200 
.001400 
.0005 
.0050 
.0050 
.0060 
.0050 
.0050 
.0050 

Inch. 
0. 

fineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

............ 

1... .- 

.000850 

.000650 

.003 J 50 

.002300 

1 

.007050 

.003000 

.011000 

.004850 

• 

• 

:::.::::: 

] 

I 

1 

.••....■■••«  ••••.•■*.«.* 

1 

General  summary. 

Tmafle streng^  per  square  inch  of  oririnal  section : .  .pounds. .    65, 500 

Elsttic  limit  per  square  inch  of  original  section do 29.000 

Bongation  pw  iDch  after  rupture inch . .      .  0500 

EloDgstion  per  inch  under  strain  at  elastic  limit do 001000 

Sedactkm  in  diameter  at  point  of  rupture do 015 

Seduction  in  area  after  rupture,  per  centum  of  original  section 5.7 

PositMni  of  rupture ".85  from  the  neck 

Chsrscterof  broken  sur&ce gninular,  20  per  cent  of  surface  dark  colored 

BoDgatkm  of  inch  sections ".04,  ".06* 
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STEEL 'shell   CASTINGS. 


ITo,  936. 


Mark,  A. 

heingthy  5", 

Diameter,  ''.798. 

Sectional  area,  50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Sncoessire 
compres- 
sion per 
inch. 

Permanent 
set.    , 

Suocessive 

permanent 

set. 

Bemarks. 

Total. 

Persoiiare 
incn. 

■"  t 

Pound*. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
U,000 
14,500 
15,000 
15. 500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
29,540 

Pounds. 

1,000  . 

5.000 
10.000 
15,000 
20,000 
25,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
85,000 
36,000 
37.000 
38,000 
39,000 
40,000 
59,080 

Ineh. 
0. 

.000125 
.000250 
.000375 
.000525 
.000700 
.000750 
.001250 
.007200 
.008375 
.000575 
.010500 
.011350 
.012025 
.013925 
.014225 
.015225 
.016125 
.017000 

Inch, 
0. 

.000125 
.000125 
.000125 
.000150 
.000176 
.000050 
.000500 
.005950 
.001175 
.001200 
.000025 
.00<)8.5() 
.000650 
.001000 
,001200. 
.001000 
.000000 
.000875 

Inch. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
£la8tic  limit. 

Ultimate  strenglh. 

.000025 
.000050 

.000025 
.000025 

...       .       1 

L 

Failed  by  triple  liexure. 
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No.  937. 

Mark,  B. 

Length,  5". 

Diameter,  ".798. 

SectioDal  area,  .50  square  inch. 

Gkiuged  length,  M'. 


\ 


Applied  loads. 


Total. 


PonmU. 

600 
2,500 
5,000 
7,600 
10,000 
12,600 
15,000 
15,600 
16,000 
16,500 
17.000 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
2i,000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
28,000 
28,500 
28,000 
29.500 
30,000 
52,000 


Per  HO  uAre  j 
inon. 


Found*, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
106,800 


Compree- 

sion  per 

incb. 


0. 

.000125 
.000300 
.000425 
'.  000600 
.000775 
.0009^ 
.000050 
.001000 
.001050 
.001075 
.001125 
.001175 
.001200 
.001250 
.001275 
.001325 
.  001425 
.  001475 
.001550 
.001625 
.001800 
.002050 
.002425 
.003375 
.003925 
.004275 
.004700 
.005050 
.005550 
.006000 
.006150 
.006850 
.0072.>0 
.007700 
.008260 
.008675 


SnocetsiTo 
compres- 
sion per 
inon. 


0. 
.000125 

.000175 
.00012.5 
.000175 
.  000175 
.000150 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.000050 
.000100 
.000050 
.000075 
.000075 
.000175 
.000250 

.  ooa'n5 

.000050 
.000550 
.000350 
.000425 
.000350 

.ooaTOO 

.000150 
.000450 
.000106 
.000400 
.000450 
.000550 
.000325 


Permanent  ^^^^^ 
set.         permanent 

set). 


In^. 


0. 


Indi. 


0. 


Bemarks. 


Initial  load. 


! i 

0. 

.000025 

.000025 

-  ' 

' 

1   .000050  ,   .000025 

1 

*   .».•.•>> 

...1 . 

.0<K)100 

.000050 



.000375 


.000275 


.002600    I      .002225 


.001575 


.001075 


.006626 


.001950 


ElasUo  limit 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  161 ^19 
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STEEL   SHELL   CASTINGS. 


iTo.  938. 

Mark,  O. 

Length,  6". 

Diameter,  ".798. 

Sectional  area,  .50  square  inclu 

Oauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
iucn. 

SnopeasiTe 
compres- 
sion per 
incn. 

Permanent 

set. 

SaccesslTe 

permanent 

set. 

ToUl. 

Per  square 
incn. 

Bemarka. 

Poundt. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,  (HX) 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
86,310 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
;39,000 
40,000 
41,000 
42,000 
43,000  '• 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
72,620 

Inch. 
0. 

.000150 
.000325 
.000500 
.000650 
.000875 
.000950 
.001000 
.  001152 
.001250 
. 001475 
.002175 
.003225 
.004325 
.005375 
.006200 
.006750 
.007500 
.008500 
.009250 
.010000 
.0106T5 
.  011325 
.012125 
.013175 
.013975 
.  014575 
.015500 
.016725 
.017500 
.018375 

Inch. 
0. 

.000150 
.000175 
.000175 
.000150 
.000225 
.000075 
.000050 
.00012^ 
.000135 
.000225 
.000700 
.001050 
.Ml  100 
.061050 
.000825 
.000550 
.000750 
.001000 
.000750 
.000750 
.000575 
.000750 
.000800 
.001050 
.000800 
.000600 
.000925 
.001225 
.000775 
.000875 

Inch, 
0. 

Inch, 
0. 

Tiiitialload. 
Elastiolimli. 

Ultimate  strengtli. 

.000025 
.000100 

.000025 
.000075 

.000500 

.000400 

.004925 

.004425 

.006500 

.003575 

.012250 

.003750 

.016460 

.004900 

Failed  by  triple  flexure. 


CAST  IRON  AND   PIG  IRON. 

CAST  mOH  AHD  PIG  IBOV. 
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OAST  IBOir. 


No.  of 

te«(. 

4360) 
4361  j 

4385 

4386 

4887 

4374 

4341 

4342 

4372? 
43735 

Desorlption  and  marks. 


Remelted  12"Dyerprq}ectilea.  | 


12M  ShHsBLi iFrom  TTatertown  Arse-, 

8"RS r    nal  Foundry.  ^ 

12MShH. 


■^  J 


Fnctiised  pintle  plate  of  12"  carriage. 
, do 


Broken  part  of  Easton  and  Anderson  carriage i 


Tensile 

Diainoter. 

Sectional 
area. 

strength 

per 

sqaare 

inch. 

Inehst. 

8q.  ineh. 

Poundt. 

1.129 

1.00 

21,750 

1.128 

1.00 

20  000 

1.129 

1.00 

26,980 

1.129 

1.00 

12,370 

1.129 

1.00 

26,100 

1.129 

1.00 

25,570 

1.129 

1.00 

10, 740 

1.129 

1.00 

14,860 

1.129 

1.00 

25,870 

1.129 

1.00 

26,340 

MUIRKIKK  PIG  IRON. 


First  pig  .. 
Second  pig. 
Third  pic.. 
Fourth  pg 


l.MO 

1.00 

29.200 

1.129 

1.00 

24,740 

1.129 

1.00 

30.020 

1.129 

1.00 

28,780 
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CAST  IRON   AND   PIG   IRON. 


CAST  mOH  FROM  13-nrCH  SHOT,  CAST  AT  WATESYLZEr  AS8EIAL. 

Ko.  4350. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  lengtli,  6". 


Applied  loads. 

BlongRtion 
per  inch. 

Saceesflire 

elonniion 

perlnch. 

Permanent 
set. 

Saooeaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  sqiiAre 
incn. 

Poundt. 
250 
500 
756 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
6,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,760 

Poundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

£.000 

9,000 

10,000 

11,000- 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

81,040 

Ineh. 
0. 

.000033 
.000117 
.000167 
.000200 
.000267 
.000333 
.000433 
.000600 
.000600 
.000650 
.000717 
.000800 
.000883 
.000967 
.001067 
.001167 
.001300 
.001400 
.001500 
.001667 
.001733 
.001867 
.002033 
.002200 
.002433 
.002600 
.002867 
.003150 
.003683 

Inch. 

0. 
.000083 
.000084 
.000050 
.000033 
.000067 
.000066 
.000100 
.000067 
.000100 
.000050 
.000067 
.000083 
.000083 
.000064 
.000100 
.000100 

-  .000133 
.000100 
.000100 
.000067 
.000166 
.000134 
.000166 
.000167 
.000233 
.000167 
.000267 
.000283 
.000538 

Inch, 
0. 

Inch, 
0. 

Inltialload. 
Tensile  strength. 

0. 

0. 

.000017 

.000017 

.000067 

.000050 

.000217 

.000150 

.000450 

.000233 

.001350 

.000900 

Fractarcd  2'^  from  the  neck.    Appearance,  fine  granular. 


CAST  IBON  AKD  PIQ  IBON. 

Ko.  4351. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 
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ApplMlcudi.       |_ 

„„„™!sti 

x£ 

PBmiuieiit 

Ht. 

KeiDHlui. 

T^ 

P«^-^    p. 

SX^i^  % 

1.000 

1,260 
IfiOO 
1,710 
1,000 

rr'" 

l.ODO         0 

S.OO0 
a,o«o 

i 

8,000 
K.IKW 

is:  000 
16,000 

laloM 
a)!ooa 

21,000 
ZJ.UOO 

piooo 

5m;  000 

tntk. 

D0OD38 

000183 
000217 

000350 

ouotso 

Wi.1517 
000067 

<K>o;5U 

D00*l3 
IMWIT 

001300 

U01.H7 
001 OUO 
001707 
001887 

U023") 

lath. 

0O0O3S 

ooooso 

O0OM7 

000083 
UOOWiS 

0O0197 

UOI1167 

001118.1 
0INKie7 

oQoao 
oooooo 

liUk. 

InA. 

Initial  load. 
Tpmile  itrength, 

0. 

0." 

j'tm 

.000033 

.000033 

&.ooa 

^5oo 

siuou 
itao 

.OOOIM 

.uooioo 

.OOOBCI 

.OOOIM 

.000167 

.000300 

1 - 

Fractared  2".3  tcom  the  neck.    Appearance,  fine  granular. 


394  CAST  mOK  AND  PIQ  IBON. 

No.  903. 
Length,  6". 
Diameter,  ".999. 
Sectional  area,  .785  sqnare  inch. 
Gauged  length,  4", 


Applied  laid.. 

(.„„ 

Cflrupmi- 

■et. 

»t. 

KemBtk.- 

ToUL 

-iffl- 

•ST' 

fwfxb. 

I.«S 

12;  MO 

15;  700 

ia065 
JK.MO 

2o:*io 

2-j;7fl5 

■p'.'m 

27.475 
a),  280 
29,04$ 

a»,t(3o 
»i,eii> 

31,400 
K,18& 
S2.970 
33,7SS 
31.  MU 
M,!I25 

is 

38.  MS 

ae.2tio 

«,lf20 

Is 

11 

M,BGO 

^;r 

W.B00 

Pminrli. 

is; 000 

IB,  000 
■i-i.oov 

p;«oo 

ssiouo 

2»,000 

afmu 
aoiooo 

37,000 

as.om 

W.MM 
40,000 
41.000 
42,000 

44.000 
15.1)00 
48,01K1 

4fl!ooa 

M,U01I 

ix'.m 

00,01» 

ri.ow) 
mIooo 
to!  mio 

iottiS:-) 

-  :*«n™ 

!  001000 

,00111X1 

-ooirjs 

!  001300 

!  001 ISO 

iooiTiS 

:«OIOM 

; 002275 

! 002375 
.002.WO 

1002750 

'.oai'27S 
:OOU72S 

!oii7so 
;oi;i97s 

!«N.r«) 

.000050 
.OUOOM 
.000100 

.oooo^e 

ioooojc 
-ooooso 

.OUOIOO 
.000050 

:  000050 
.000050 
.000100 
.000075 

iliOlllOO 
.000100 
.000075 
.000050 
.000050 
.OIKWSO 

:sn 

.00012s 

.000125 

.00012s 
.000150 

:oix«& 

:  000250 

'.ooaesa 

.UW42S 

iooosas 

: 001175 

!ooci.'>Da 

.000500 
.001226 

.oolirss 

Xm*. 

0: 

.'■* 

Ultimnte  itionirtli. 

.000021 

.000050 

.00002S 

.000U75 

.000025 

.000175 

.000100 

-.000025 

.OO03J6 

.00017* 

.wkwas 

.SOUEO 

.001000 

.000775 

.00M3S 

.002025 

.D0TG7t 

.(M3«3a 

.01I3M 

.000750 

Failed  by  triple  flttxnre. 

Oblique  sfaeariiig  era4!kH  developed  ou  the  ooiupression  side  of  the 
bend;  tensile  ii'actures  started  on  the  eonvcx  side. 


CAST  IRON  AND   PIG   IRON. 
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No.  904. 


Lengtii,  6". 

Diameter,  ".999. 

Sectional  area,  .785  square  inch. 

Gauged  length,  4". 


f 


Applied  VcuAb, 


Total. 


Poundi. 

785 

3,025 

7.8S0 

11,775 

15,700 

19,825 

23,550 


Peraqnare 
IncD. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 


Compres- 

sion  per 

Incu. 


Sticce83iYe  I 
ooinpit;s-  'Permanent 
sion  per    !        set. 
inch.      I 


Inch, 


0. 


.000200 
.000500 
.000625 
.OOOTSe- 
.001000 
.001025 


Inch, 
0. 

.000200 
.000300 
.000125 
.000125 


i  '• 
0. 


Inch. 


0. 

—.000125 
—.000300 
.000250  :  —.000475 
.000025  !  -.000750 


SncceMlve 

permanent 

set. 


Inch. 
0. 


-.000125 
-.000175 
-.000175 
-.000275 


Specimen  readjusted  in  machine,  and  micrometer  reset. 


785 
8,925 
7.850 
11,775 
15,700 
19,625 
23,550 
27,475 
31,400 
35,325 
39,250 
47.100 
54,050 
62,800 
70,800 


1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
60,000 
70,000 
80,000 
97,830 


0. 

.000200 
.000600 
.000800 
.001075 
.001100 
.000875 
.001200 
X  .001300 
.002150 
.002950 
.006750 
.011900 
.018375 


0. 
.000200 
.000300 
.000300 
.000275 
.000025 
—.000225 
+.  000325 
.000100 
.000850 
.000800 
.003800 
.005150 
.006475 


0. 


0. 


'I 


—.000750 

—.000775 

—.000925 

— . 00OH75 

+.000125 

.002900 

.007550 

.013100 


^.000760 

—.000025 

—.000150 

+.000550 

. 000500 

.  002775 

.004650 

.005^ 


Remarks. 


Initial  IcMid. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.  , 

This  specimen  when  first  placed  in  the  testing  machine  was  carefully 
adjusted,  so  that  the  pressure  was  uniformly  re^.eived  at  the  ends.  It 
developed  a  tendency  to  deflect  convex  on  the  micrometer  side,  result- 
ing in  the  display  of  piinus  sets. 

After  30,000  pounds  per  square  inch  had  been  applied  the  specimen 
was  readjusted  and  the  micrometer  reset  to  zero.  The  minus  sets  con- 
tinued- to  appear  until  after  45,000  pounds  per  square  inch  had  been 
applied,  after  passing  which  load  thQ  sets  were  in  a  plus  direction. 


STEEL  RAILWAY  AXLE 


WITH 
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EAILWAY  AXLE.  '  299 

This  axle  had  been  in  passenger  service,  and  had  run  about  100,000 
miles  when  taken  out  for  testing. 
The  chemical  composition  of  the  metal  was  as  follows: 

Per  cent. 

Carbou  combined - 138 

Carbon  s^phitie 018 

Total 156 

Manganese 834 

Silicon .006 

Snlphnr 115 

Phoephoms - 092 

Copper 305 

The  metal  was  examined  for  internal  strains.  Six  disks  were  taken, 
three  from  each  end  of  the  axle,  and  rings  \"  thick  cut  from  the  out- 
side of  the  disk.  When  detached  from  its  disk  each  ring  expanded, 
thus  showing  it  had  been  in  an  initial  state  of  compression,  the  magni- 
tude of  the  stresses  being  from  6,259  to  7,526  pounds  per  square  inch. 

Of  the  three  disks  from  end  A,  the  greatest  internal  strains  bel6nged 
to  that  taken  from  the  section  covert  by  the  roller  bearing.  At  end 
B,  however,  the  con^esponding  disk  showed  the  least  strains  of  the 
three.  It  is  not  apparent  from  this  evidence  that  any  change  in  in- 
ternal strains  had  been  caused  by  the  direlbt  compressive  action  of  the 
roller  bearings. 

Three  tensSe  specimens  were  taken  from  each  end,  covering  a  section 
which  comprised  parts  of  the  wheel  seat  and  of  the  journal;  also  three 
specimens  came  from  the  middle  of  its  length. 

In  respect  to  its  tensile  properties,  the  metal  had  apparently  been 
undisturbed  by  the  service  it  had  seen. 

The  observations  were  extended  so  ag  to  include  alternate  stresses 
of  tension  and  compression.  After  rupture  by  tension  the  longer  ends 
of  the  stems  of  three  specimens  were  turned  cylindrical  with  flat  ends 
and  then  tested  by  compression,  after  which  they  were  again  turned 
down  to  tensile  form  and  retested  by  tension. 

The  fact  will  be  noted  that  when  loaded  by  compression,  after  rupture 
hy  tension,  the  metal  possessed  a  higher  elastic  limit  than  previously 
found  in  the  tensile  test,  and  further  that  under  retest  by  tension, 
while  a  sharply  deflned  elastic  limit  was  not  found,  yet  a  very  high 
8tres»s  was  received  before  any  permanent  set  was  detected. 

The  metal  in  this  axle  differs  in  respect  to  the  effect  of  overloading 
upon  its  opposite  elastic  limit  from  results  with  another  grade  of  steel, 
in  which  latter  caaie  permanent  sets  appeared  under  loads  much  below 
the  primitive  elastic  limit. 

That  this  axle  metal  originally  possessed  about  the  same  elastic 
limit  in  tension  as  in  compression  is  shown  by  the  tests  of  the  addi- 
tional specimens  taken  from  the  section  between  the  wheel  seat  and 
disk  Aa. 

When  finally  ruptured  the  retested  tensile  specimens  showed  higher 
strength  with  limited  elongation,  except  in  the  contracted  section  at 
the  place  of  rupture. 

For  further  examination  by  aiterstresses  a  specimen  has  been  pre- 
pared having  2,5  inches  diameter  of  stem  by  6  inches  long,  which 
awaits  testing. 
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BAILWAT  AXLE. 


TEST  OF  DISKS  FOE  DTEEEHAL  STEAIES. 


"¥§,' fhichnjesm  cf  Ting. 


L^n^gtH  of^diMemf. 


No.  of 

Disk. 

Diame- 

Diuneters of  ring0. 

Difference  in 
diameters. 

Ooirrespond- 

presaion 

atxeasper* 

aqoaieinch. 

test. 

ters. 

Before 
detached. 

Aft4sr 
detached. 

JneKu. 
8.9738 
8.9772 
3.9750 
3.0858 
8.9747 
8.9887 
4.4741 
4.4-^1 
4.4680 
8.9922 
3.9874 
3.9817 
3.9967 
3.9806 
8.9937 
4.4823 
4.4848 
4.4861 

Total. 

Mean. 

4375 
4376 
4377 
4378 
4379 
4380 

A, 
A, 
A. 
B, 
B, 
B. 

1 
2 
3 

1 
*    2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

huht9. 
3.9734 
3.9757 
3.9753 
3.9844 
8.9743 
3. 9877 
4.4726 
4.4770 
4.4671 
8.9907 
3.9863 
3.9813 
8.9036 
3.0871 
3.9936 
4.4809 
4.4846 
4.4846 

Inch. 
.0004 
.0015 
.0006 
.0014 
.0004 
.0010 
.0015 
.0001 
.0009 
.0015 
.0011 
.0004 
.0001 
.0025 
.0001 
.0014 
.Q002 
.0015 

Inch. 
V. 00083 

S. 00003 

|. 00083 

[.00100 

V. 00090 

[.00103 

Poiffidt. 
6.350 

7,006        j 

5,568       ! 

7.526 

6.764 

6,802 

RAILWAY  AXLE. 
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No.  4661. 


Mark,  A. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

la  gauged  length. 

Kemarks. 

Total. 

Pemqaare 
inch. 

• 

Elongation. 

Set. 

PoundM. 

1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
86,000 
37.000 
38,000 
39,000 
40,000 
42,000 
44.000 
40,000 
48,000 
50,000 
62,000 
54,000 
66,000 
56,000 
60,000 
62,000 
63,340 
0 

PoundM,  . 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,060 
34,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
63,000 
63.340 
0 

r    Jnehe*. 
0. 

.0011 
.0028 
.0045 
.0061 
.0079 
.0100 
.0108 
.0115 
.0125 
.0670 
.1000 
.1220 
.1440 
.1612 
.1787 
.1870 
.26 
.30 
.35 
.42 
.47 
.54 
.63 
.76 
.89 
1.12 
1.44 
2.12 
2.70 

Jnehea. 
0. 

Inltialload. 
Elastic  limit. 

Tensile  strengtli. 
=  2.7  per  cent. 

—.0001 

.0002 

.0880 

- 

Elongation  of  inch  sections:  ".13,  ".20,  ".21,  ".23,  ".21,  ".24,  ".40, 
"M*  ''.27,  ".19. 

Diameter  at  fracture,  ".75.    Area,  ".442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  in  that  section  of  the  axle  under  the  wheel  seat, 
and  about  1  inch  from  the  inner  end  of  the  journal.  Appearance  of 
fracture,  fine  Bilky. 
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RAILWAY   AXLE. 


:So.  M52. 

Mark,  A.  * 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 
Gauged  length,  10".. 


Applied  loads. 

In  gaoged  length. 

Bemarks. 

Total. 

Per  squitfe 
inch. 

Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
'15,000 
20,000 
25.000 
80,000 
Sl.WO 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
42,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62,000 
62,710 
0 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
46,000 
48,000 
50,000 
52^000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,710 
0 

Jneh**, 

0. 

.0013 
.0032 
.0048 
.0065 
.0081 
.0103 
.0117 
.0132 
.0550 
.0710 
.1050 
.1192 
.1358 
.1530 
.1745 
.1890 
.24 
.36 
.42 
.48 
.57 
.65 
.77 
.92 

1.13 

1.52 

2.01 

2.66 

Inch. 
0. 

Initial  load. 

0. 

.0006 

EU8tlcllr.'.t. 

.0927 

• 

-  •< 

Tensile  strenffth. 
asdti.  6  per  cent. 

Elongation  of  inch  sections:  ".13,  ".17,  ".20,  ".23,  ".22,  ".24,  ",30,  ".68», 
''.31,  ".18. 

Diameter  at  fracture,  ".76.    Area,  .464  square  inclu 

Contraction  of  area,  64.6  per  cent. 

Fractures  in  that  section  of  axle  under  the  wheel  seat  and  about  1 
inch  from  inner  end  of  journal.    Appearance  of  fracturoi  flnei  aiUcy. 
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GOIOPBESSIOV   TEST  Of  SPECIKEV  TAKEH  FBjOM  THE  SHB  OF 

FSACTUBEB  TEHSUE  SFECIMEV. 

I 

Xength,  6". 

Diameter,  ".991. 

Sectional  area,  .771  square  inch. 

Oaaged  length,  4". 


Applied  loads. 


ToUL 


JPounda. 
T71 
3,856 

7,710 

11,605 

15,420 

19,275 

20,046 

20,817 

21,588 

22.350 

23,130 

23,901 

24.872 

25.443 

26.214 

20»985 

27,756 

28,527 

20,206 

»0,0fl0 

80.840 

31,611 

82,382 

83,153 

83,924 

84,6B6 

35,466 

38,237 

87.006 

87,772 

38.550 

89.321 

40.002 

40.863 

41,634 

43,405 

43,176 

43,947 

44,718 

45,489 

46,260 

47,031 
47,802 
48.578 
49,344 
50,115 


Per  Moare 
inon. 


PoufuU. 
1.000 
5,000 
10,000 
15,000 
20.000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
84,000 
35,000 
86.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,600 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52«000 
53,000 
54,000 
66,000 
56.000 
67,000 
58.000 
50,000 
60,000 

61,000 
62,000 
63,000 
64,000 
65,000 


In  gitnfed  length. 


Compres- 
sion. 


Iiuh. 

0. 
.0006 
.0008 
.0013 
.0019 
.0025 
.0026 
.0027 
.0027 
.0029 
.0030 
.0031 
.0033 
.0034 
.0035 
.0037 
.0039 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0051 
.0063 
.0055 
.0057 
.0060 
.0062 
.0065 
.0069 
.0072 
.0077 
.0080 
.0087 
.0095 
.0100 
.0108 
.0116 
.0128 

.0131 
.0187 
.0160 
.0191 
.0212 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
—.0002 


—.0003 


—.0003 


—.0008 


—.0001 


.0004 


.0018 


•  0050 


.0127 


Remarks. 


Initial  load. 


ElasUo  limit. 


Rested  nnder  80,000  poonds  per  eqnaro  inch  three 
hours. 


Compression  test  discontinued* 
Specimen  turned  down  for  test  by  tension. 
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TEH SIOH  TEST  OF  SPEdMEV  TAKEN  7B0M  COHPBS88IM  SFEQ. 

MEET. 

No.  46526. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

9,200 

0,400 

9,000 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

18.000 

13,200 

18,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,600 

14.800 

15,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

17,200 

17,240 

13.400 

0 


Per  sooare 
Incli. 


PowndM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,200 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0002 
.0009 
.0013 
.0017 
.0022 
.0029 
.0033 
.0030 
.0043 
.0044 
.0045 
.0046 
.0048 
.0049 
.0051 
.0062 
.0053 
.0054 
.0055 
.0056 
.0057 
.0059 
.0061 
.0063 
.0065 
.0067 
.0068 
.0070 
.0073 
.0076 
.0078 
.0080 
.0082 
.0086 
.0090 
.0092 
.0097 
.0101 
.0108 
.0112 
.0118 
.0128 
.0132 
.0141 
.0151 
.0161 
.0176 
.0193 
.0237 
.07 


.27 


Set. 


Jnek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0001 


.0002 


.0003 


.0009 


.0014 


.0030 


Bemarks. 


Initial  load. 


.0059 


.0142 


Teniiile  strengtli. 
Loati  at  time  of  mptare. 
=  9  per  cent. 


Elongation  of  inch  sections:  ".24*,  ".02,  ".01. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  ".7  from  the  neck.    Appearance,  fine  silky. 
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No.  4663. 


!Mark,  A:. 
Oiameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loads. 

Id  ganged  length. 

RemarlcB. 

Xotal. 

Per  sanare 
inco. 

Elongation. 

e»et. 

1,000 
5,000 
lO.OOO 
15,000 
20,000 
25,000 
28,000 
29,000 
90,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
50,000 
.S8,000 
00,000 
02,000 
62.080 
0 

Poffudff. 

1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000, 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
62.1180 
0 

Inehei. 

0. 
.0010 
.0025 
.0042 
.0060 
.0078 
.0089 
'    .0094 
.0099 
.0104 
.0109 
.0396 
.0820 
.1103 
.1240 
.1450 
.1612 
.1775 
.2000 
.24 
.30 
.36 
.42 
.50 
.57 
.67 
.80 
.96 

1.19 

1.53 

2.04 

2.72 

Inch. 
0. 

Initial  load. 
Klastic  limit. 

• 

Tensile  strength. 
=  27.2  per  cent. 

0. 

0. 

.....i...... 

0. 

.0982 

Elongation  of  inch  sections:  ".16,  ".20,  ".23,  ".25,  ".27,  ".64,*  ".36, 
".23,  ^'.22,/'.18. 

Diameter  at  fracture,  ".76.  Area,  .442  square  inch. « 

Coatraction  of  area,  65.8  per  cent. 

Fracture  occurred  at  a  point  in  the  journal  1  inch  from  the  neck  at  its 
inner  end.    Appearance  of  fracture,  flue  silky. 

H»Bx.l61 ^20 
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Marks,  A  B. 

Diameter,  1".129. 
~  Sectioual  area,  1  square  inch. 
Ganged  length,  10". 


Api^i^lo-l..       1      IB 

g»B«il«iCtb. 

b™,... 

Total. 

^liX^Kl"" 

iotloii 

s«. 

!:S 

10,000 

u.ooo 

20.000 

k!uoo 

20,000 

JO,  000 

91.000 

32.000 

W.000 

HOOD 
30.000 

n.ooo 
30.000 

40,000 

*(^ 

w.ooo 
w.ooo 

52.00CI 

Slooo 

ii 

1,000             0 

yono 

10,000 

sSooo 

25,000 
28,000 
20,000 
30,000 
31.000 

as 

34.000 

-soiooa 

3J.000 
38,000 

44!oO0 
4S.00D 

SO.OOU 
92,000 
64,000 

-le.ooo 

M.UOO 

«i.ooo         1 

02.000              1 

Me: 

ooto 
uoe« 

s 

i 

OJIO 

IMO 
22 
2« 
32 

01 

00 

00 
34 

/■kA. 

E1I.UC  limit. 

TfDBlle  ■trmnlli. 
=  !4,4»«OM.t. 

mdBTlHd. 

0. 

0. 

0. 

.0UD3 

Elongation  of  inch  sections:  ".15,  ".10,  ".19,  ".20,  ".20,  "20,  ".20, 
".45",  ".21,  ".16. 

Diameter  at  fracture,  ".89.    Area,  .623  square  inch. 

Contraction  of  area,  37.8  per  cent. 

Appearance  of  &acture,  silky,  oblique.  Opened  cracks  in  cyUndrical 
Borface  of  stem  in  vicinity  of  iractore. 
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Fo.  i655. 


If  arks,  A.  B. 
I>iaineter,  1/'129. 
Sectional  area,  1  square  inch, 
Oaaged  length,  10''. 


[ 


Applied  loads. 


Total. 


I*ounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
83,000 
34.000 
35,000 
36,000 
37.000 
38,000 
30,000 
40,000 
42,000 
44,000 
46.000 
4S,000 
50,000 
52.000 
54,000 
511.000 
58.000 
60,000 
62.000 
63.100 


Persauare 
incn. 


Elongation. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
S»,000 
25,000 
90,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 

'42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.  OUO. 
60,000 
62,000 
63,100 
0 


In  ganged  length. 


Jnehet, 

0. 

.0012 
.0030 
.0048 
.0065 
.0082 
.0100 
.0105 
.0110 
.0112 
.0117 
.0121 
.0875 
.0750 
.1140 
.1517 
.1710 
.21 
.26 
.31 
.87 
.42 
.46 
.51 
.72 
.  86 

1.08 

1.88 

2.07 

2.45 


Set. 


Inch. 
0. 


0. 
0.' 


.0002 


Remarks. 


Initial  load. 


Elasdc  limit. 


Tensile  strength. 
=  24.5  per  cent. 


Elongation  of  inch  sections:  ".16,  ^.17,  'M9,  ".22,  ".19,  ".19,  "38, 
".57*,  ".22,  ".16. 

Diameter  at  fracture,  ".77.    Area,  .466  square  inch. 

Ck>ntraetion  of  area,  53.4  per  cent. 

Appearance  of  fracture,  silky  with  small  spots  of  lighter  colored 
metal.    Opened  slight  cracks  in  cylindrical  surface  of  stem. 
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COMFBESSIOH  TEST  OF  SPECIHEH  TAKEV  FBOM  TEE  8IIK  OP 

7&ACTUBED  TEESILE  SPECIHEH. 

No.  4665a.  - 

Length,  6". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  4".  ' 


Applied  loads. 

In  ganged  lengtb. 

Remarks. 

Total. 

Per  sqiiare 
inch. 

Ck>mpTes- 
sion. 

Bet. 

Pounds, 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
30,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
48,800 
40,600 
50,400 
51,200 
52,006 

Patmdt, 
1,000 
5,000 
10,000 
15.000 
'      20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46, 000  ' 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

Jneh. 

0. 

.0003 
.0010 
.0016 
.0021 
.0028 
.0085 
.0042 
.0048 
.0055 
.0056 
.0057 
.0061 
.0063 
.0068 
.0069 
.0072 
.0077 
.0082 
.0087 
.0092 
.0100 
.0108 
.0117 
.0128 
.0139 
.0152 
.0166 
.0185 
.0208 

Jneh, 

0. 

0. 

0. 

.0001 
.0001 
.0000 
.0001 
.0000 
.0001 
.0000 

Initial  load. 
Elastic  llmii. 

1 

.0005 

.0018 

A  0060 

.0122 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 
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TEHSIOH  TEST  OF  SPEOIKEV  TAKEV  FBOK  C0MFBE88I0V  SPECI- 

MEH. 

No.  46566. 

JMameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3".  '    ^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Elongation. 

Set. 

Pfwndr. 

200 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8.000 

9,000 

10,000 

ll.OOO 

12,000 

12,200 

12.400 

12.600 

12.800 

13.000 

18,200 

13,400 

18,800 

13,800 

14.000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15.400 

15,800 

15,800 

16,000 

16,200 

16.400 

16,600. 

16,800 

17,000 

12,950 

0 

Poundi, 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50.000 
f6,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71.000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 

Ineh. 

0. 

.0002 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0042 
.0047 
.0052 
.0060 
.0062 
.0063 
.0065 
.0067 
.0069 
.0071 
.  00^/3 
.0077 
.0080 
.0062 
.0086 
.0002 

.Qoor. 

.0099 
.0102 
.0107 
.0112 
.0121 
.0129 
.0142 
.0147 
.0153 
.0171 
.0200 
.0540 

Ineh. 
0. 

Initial  load. 

* 
• 

Tensile  strength. 
Load  at  time  of  raptnre. 
=  8  per  cent. 

U 

0. 

0. 

0. 
0. 
.0001 

""T60O8  ' 

.0011 

.0027 

.0064 

0 

.24 

Elongation  of  inch  sections:  ".23,*  ".01,  ''.00. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  ".55  from  the  neck.    Appearance^  fine  silky. 
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No.  4656. 


Marks,  A  B. 
Diameter,  l'M29. 
Sectional  area;  1  square  inch. 
Ganged  length,  10^'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Sot. 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 

36,000 

37,000 
38,000 
89,000 

40,000 

30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48,000 
49,0UO 
50,000 
52,000 
54.000 
56,000 
58,000 
00,000 
62,000 
63,210 
55,400 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 

36, 000 1 

37,000 
38,000 
39,000 

40,000 

30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
63,210 
55,400 
0 

Inches. 

0. 

.0012 
.0030 
.0047 

-.0063 
.0080 
.0008 
.0102 
.0106 
.0100 
.0113 
.0118 
.0122 
.0570 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 

Rested  under  initial  load  15  honn. 
After  resting. 

0. 

«  •  •  ■ 

.0001 

.0790 
.1145 
.1480 

.1095^ 

.1683 

.1688 

.1600 

.1692 

.1698 

.1702 

.1717 

.1784 

.2650 

.3100 

.34 

.88 

.40 

.48 

.58 

.70 

.85 

1.06 

1.32 

1.92 

'.i555 
.1551 



'*••■ /• 

Rapid  stretching  resmned. 

Tensile  strength. 

Losd  at  timo  of  firactare^ 

=24  per  cent. 

' 

2.40 

Elongation  of  inch  sections,  ".16,  ".19,  ".18,  ".20,  ".25,  ".52,»  ".33, 
".22,  ".19,  ".16. 

Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 

Contraction  of  area,  43.3  per  cent. 

Appearance  of  fracture,  silky.  Opened  ftne  cracks  along  sutfaoeof 
stem.  In  the  fractured  surface,  near  the  circumference,  in  line  of  the 
fine  cracks  developed,  was  a  small  round  spot  of  light  colored  metaL 
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No-  4657. 


Diameter  l'M29. 

Sectional  area,  1  square  inch. 

Oauged  length,  10". 


Applied  lottdA. 

In  gauged  length. 

Bemarks. 

loUi. 

Per  Muare 
iuoa. 

Klongation. 

Set. 

J*ounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2&000 
30.000 
31,000 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
58S,00O 
M,000 
50,000 
58,000 
00,000 
00,500 
51,400 
0 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
81,000 
32,000 
38,000 
34,000 
35,000 
36,000 
87.000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,500 

Inches. 
0. 

.0014 
.0032 
.0049 
.0066 
.0082 
.0110 
.0105 
.0370 
.0565 
.0835 
.1107 
.1220 
.1410 
.1625 
.1790 
.1970 
.23 
.20 
.36 
.48 
.49 
.61 
.69 
.82 
1.00 
1.32 
1.58 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Teniiile  strength. 

Load  at  time  of  fraotnre. 

=■16.4  per  cent.                                                       ' 

0. 
.0009 

0 

1.64 

Elongation  of  inch  sections:  'M3,  ".15,  ".17,  ".18,  ".31*,  ".18,  ".16, 
".12,  ".13,  ".11. 

Diameter  at  fracture,  ".99.    Area,  .770  square  inch. 

Contraction  of  area,  23  per  cent. 

Fracture  occurred  in  the  journal  part  of  the  specimen,  1"  from  the 
inner  end  of  the  journal.  Appearance  of  fracture,  granular  60  per 
cent,  silky  40  x>er  cent.  The  silky  section  contained  three  spots,  about 
'M5  diameter  each,  of  light  colored  metal,  which  spots  were  in  line  of 
cracks  developed  in  the  cylindrical  surface  of  the  stem. 
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Mark,B. 
Diameter,  1".129. 
Sectional  area,  1  square  IqcIl 
Gauged  length,  10". 


AvtlMh-a». 

la  g>ag«d  1«gil.. 

w... 

TkW. 

'^.'T" 

s«t. 

36,000 
28.000 
39.0WI 

31 000 

Ir 
ass 

42,000 

0,000 
«;ooo 
Bt'ooo 
6«|doo 
00,000 

00.  MO 

6;  000 
10,000 
16,000 
M,000 

»,ooo 
j&ooa 

Z:Z 

31,000 

a- 

34.000 

37,000 

12.000 

as 

48,000 

siiooo 

6KO0O 

00,  ow 

.00«T 
.0006 
.OOKl 
.0007 

iojio 

:os« 

.0810 

imo 
'.nw 

.19 

.B2 
.« 

l!03 
1.U 

IMh. 

InlUal  load. 
KluUoUailt. 

=U.B  per  cent 

- 

1- 

.000« 

i.« 

Elongation  of  inch  sections:  ".1.1,  ".12,  ".13,  ".13,  ".15,  ".18,  ".26»,. 
".14,  ".15,  ".12. 

Diameter  at  ft'acture,  1".01.    Area,  .801  square  inch. 
-    Contraction  of  area,  19.9  per  cent. 

'  Fracture  occurred  opposite  the  neck  of  the  journal.  Appearance  of 
fracture,  grauular;  spots  of  light  colored  metal  near  circumference. 
Opened  cracks  in  cylindrical  suJ:&ce  of  stem  in  vicinity  of  plaoe  ot 
ruptnie. 
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COXPBBSSIOV  TEST  OF  SPBCDCEV  TAKEV  FSOM  STEM  OF  FEAC- 

TVEED  TEHSILE  8PECIMEE. 

No.  4658a. 

liength,  6". 
Diameter,  r'.0a92. 
Sectional  area,  .80  sqaare  inclu 
Gauged  length,  4''. 


* 

r 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotoL 

Fersqiuure 
Inch. 

Com- 
preeaion. 

Set. 

Pottnds. 

800 
4.000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,800 
82,000 
88,080 
36,800 
87,800 
38.400 
38.200 
40.000 
40.806 
41,800 
42,400 
43,206 
44v000 
44,800 
45,600 
46.400 
47.200 
48,000 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
40,000 
47,000 
48,000 
48,000 
60,000 
51,000 
52,000 
53,000 
54.000 
~      55,000 
56,000 
57,000 
58,000 
60,000 
80,000 

0. 

.0004 
.001)8 
.0015 
.0022 
.0027 
.0085 
.0042 
.0060 
.0080 
.0088 
.0065 
?O088 
.0078 
.0078 

..0082 
.8088 
.0086. 
.0107 
.0118 
.0130 
.0144 
.0167 
.0185 

Inch. 

IniUal  load: 

• 

Elastic  limit. 

■'  6.* 

0. 

.0001 
.0004 

.'oois" 

.0048 

.0208 

.0128 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 


r 

i 
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TEH8I0H  TEST  OF  SPEODCEH  TAKSV  FBOK  CO1EPBB88I0I  SPSa- 

MEH. 

No.  4658ft. 

Diameter,  ''.505. 

Sectional  area.  .20  square  inch. 

Gauged  lengtli;  3", 


Applied  loads. 

...  .               ^ 

In  gaaged  length. 

Kemarks. 

Total. 

Per  M  aaro 
tncn. 

Elongation. 

Set. 

'Pound*. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

18.000 

18,200 

13,400 

18,600 

13,800 

14,000 

14,200 

14.400 

14.600 

14.800 

15,000 

15,200 

15,400 

15,600 

15,800 

15.840 

11,950 

0 

Powidt, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68.000 
60,000 
70,000 
71.000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,200 

Jfieh, 

0. 

.0002 
.0007 
.0012 
.0018 
.0023 
.0029 
.0035 
.0041 
.0047 
.0053 
.0062 
.0063 
.0066 
.0068 
.0070 
.0072 
.007.'5 
.0078 
.0081 
.0085 
.0089 
.0093 
.0099 
.0105 
.0112 
.0121 
.Oi:iO 
.0138 
.0148 
.0160 
.0179 
.02 
.03 
.08 
.12 
.20 

Inch, 
0. 

Initial  load. 

• 

Tennile  Atrengtb. 
Load  at  time  of  raptuTD. 
—13.3  per  cent. 

.0001 

.0001 

.0001 

.0002 
.0006 

.0011 

.0023 

.0048 

— 

.0090 

■ 

0 

.40 

Elongation  of  inch  sections*  ''.05,  ".27*,  ".08. 
Diameter  at  fracture,  ".36.    Area,  .102  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  1".4  from  the  neck.    Appearanc6|  fine  silky. 
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No.  4660. 


Id:ark,  B. 
I>iameter,  l'M20. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


In  ganged  length. 


Total. 

Per  square 
incli. 

I*cfundM. 

Pound». 

1,000 

1,000 

&,000 

^       5,000 

10,000 

10,000 

15,000 

15,000 

ao,ooo 

20,000 

25,000 

25,000 

2H,O0O 

28,000 

29,000 

20.000 

30,000 

»0,000 

31,000 

31,000 

32,000 

32.000 

33,000 

33,000 

34,000 

34,000 

35,000 

-35,000 

36.00U 

36,000 

37,000 

37.000 

38.000 

38,000 

.')9,000 

30,000 

40,000 

40,000 

42,000 

42,000 

44,000 

44,000 

40.000 

46,000 

48,000 

48,000 

50.000 

50,000 

52,000 

52.000 

54.000 

54.000 

50.000 

56,000 

58,000 

56,000 

00,000 

60,000 

61,800 

61,800 

0 

0 

Elongation. 


Jnehen, 
0. 

.0016 
.0036 
.0052 
.0070 

'  .0088 
.0101 
.0107 
.0110 
.0300 
.0450 
.0770 
.0940 
.1080 
.1280 
.1450 
.1060 
.1880 
.1900 
.26 
..r2 
.37 
.45 
.51 
.60 
.71 
.86 
1.01 
1.29 


2.02 


Set. 


0. 


Bomarks. 


Initial  load. 


.0001 


Elastic' limit. 


.0019 


Tensne  strengtli. 
=  20.2  x>er  cent. 


Elongation  of  inch  sections:  ".13,  ''.14,  ".16,  ".18,  ".43*,  ".24,  ",21, 
".19,  ".19,  ".16. 

Diameter  at  fracture,  ".93.    Area,  .679  square  inch. 

GontractioQ  of  area,  32.1  per  cent. 

Fracture  occurred  in  that  part  of  the  specimen  taken  from  the  journal 
of  the  axle  and  2"  from  the  neck  of  the  journal. 

Appearance  of  fracture,  silky.  Surface  contains  several  spots  of  light 
colored  metal,  the  largest  of  which  was  ".2  diameter.  .Opened  cracks 
in  cylindrical  surface  of  stem. 
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THBES  TBHSIOH  AVD  THBEE  OOMPRESSIOV  SPECIMEI8  TAXSI 
PROM  EVD  A  BETWEEV  WHBEL  SEAT  AHD  IHIIIAL  BIRill 
DISK  A3. 

liTo.  4682. 


OOMPBESSION  TEST. 


Length,  6". 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  4t'\ 


Applied  loads. 

In  gauged  length. 

BemartLS. 

Totol. 

PerMuaro 
inon. 

Compros- 
Aion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,600 
26,400 
27.200 
28,000 
28,800 
29,600 
80,400 
31,200 
82,000 
49,100 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
61,375 

Inch. 
0. 
.0005 
.0010 
.0016 
/      .0028 
.0030 
.0038  ' 
.0040 
.0042 
.0043 
.0045 
.0047 
.0052 
.0117 
.0460 
.0553 
.0095 

Inch. 
0. 

Initial  load. 

Slaaticlimit. 
Ultimate  atrangth. 

.0000 

0. 

..  ....  .  . 

.0002 

Failed  by  triple  flexure. 
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No.  4683. 
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GOHPBESSION  TEST. 

Length,  6''. 
Diameter,  l''.0a92. 
Sectional  area,  80  square  inch. 
Ganged  length,  4'^ 


1      Applied  loada. 

In  gaof^eA  length. 

« 

Total. 

Per  Muare 
inch. 

Gompres* 
■ion. 

Set. 

Pound*. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24«000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
28,600 
80,400 
81.200 
82.000 

Pound*. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
27,000 
38.000 
30.000 
40.nuo 

Jneh. 

0. 

.0004 
.0010 
.0016 
.0023 
.0030 
.0087 
.0040 
.0041 
.0044 
.0048 
.0052 

•.0385 
.0438 
.0480 
.0520 
.0687 

Ineh. 
0. 

InitiAlload. 

V 

Elastic  Ifanit. 
Ultimate  strength. 

0. 

0. 

. 

.0006 

48, 420            60.  fiSR    i 

Failed  by  triple  flexnre. 


1^0.  4684. 


OOMPBESSION  TEST. 

Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4". 


Applied  loads. 

In  ganged  length. 

Hem  arks. 

total 

Persqnare 
inoh. 

Compres- 
sion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
26.600 
26,400 
37,200 
28,000 
18,800 
28,600  . 
80,400 
81,300 
88,000 
48,850 

Pound*. 
1,000 

.    6,000 
10.000 
15,000 
20,000 
25,000- 
80,000 
81,000 
32,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80.000^ 
40)000' 
02.810 

Ineh. 

0. 

.0005 
.0011 
.0018 
.0025 
.0031 
.0038 
.0040 
.0041 
.0043 
.0044 
.0048 
.0888 
.0462 
.0510 
.0660 
.0620 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Ultimate  strength. 

0. 

.0002 

.0005 

./.......... 

Failed  by  triple  flexure. 
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:No.  46S6. 
TElNglON  TEST. 


Diameter,  ".605. 

Sectional  area,  .20  sqaaro  inch. 

Gauged  length,  3". 


Tmiltealrnneth. 
At  ilmr  of  ruiitnra. 


Elongation  of  inch  sections:  ".22,  ".M",  ".37. 
Diameter  at  fhicture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  aroi,  59.8  per  cent. 
Appearance  of  fractuie,  fine  silky. 
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No.  4686. 


tension:  test. 


Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 


Apidied  loads. 

In  gaaged  length. 

Remarka. 

• 

Total. 

Perftqnare 
inch.' 

Elongation. 

Set. 

P&undt. 

200 

1,000 

2,000 

4,000 

6,000 

.6,200 

6,400 

6»000 

6,800 

7,000 

7,200 

7.600 

8,000 

8,400 

8,^00 

6,200 

6,000 

10,000 

10,400 

10,800 

U,20O 

11,600 

12,006 

12,400 

12,800 

10,100 

0 

Povnds. 
1,000 
5,000 
10,000 
20,000 
30,000' 
31,000 
32,000 
33,000 
34,000 
35,000 
36,006 

:)8,ooo 

40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54.000 
56,600 
58,000 
60,000 
62,000 
64,000 

JfUk. 

0. 

.0002 
.0009 
.0020 
.0031 
.0032 
.0034 
.0086 
.0040 
.6048 
.0340 
.0438 
.0547 
.0670 
.0830 
.0980 
.1140 
.1325 
.1585 
.1820 
.215 
.27 
.32 
.39 
.61 

Inch. 
0. 

Initial  load. 
FJaatic  limit. 

Tramile  strength. 
At  time  of  rnptiira. 
=82. 8  per  cent. 

0. 

- 

, 

0 

.97 

Elongation  of  inch  sections:  ''.28,  ".48»,  ".21. 
Diameter  at  fractnre,  ''.31;  area  .0755  square  inch. 
Contraction  of  area,  62.2  per  cent. 
Appearance  of  fracture,  flue  silky. 
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No.  4887. 


TENSION  T;KST. 


Diameter,  ".S05. 

Sectional  area,  J20  square  inch. 

Oauged  length,  3''. 


Applied  loads. 

Jn  gauged  lengib. 

Benuu-kft. 

Totol. 

Periquao 
InoibT^ 

JSkmgaUaa. 

Set 

P&unds. 
200 
2,000 
4,000 
6,000 
6.200 
6.400 
6,600 
6.800 
7,000 
6,800 

Pou$id9. 
1,000 
10,000 
20,000 
89,000 
81,000 
32,000 
88,000 
84,000 
35,000 
34,000 

Xneh. 

0. 

.0010 
.0020 
.0031 
.0032 
.0036 
.0037 
.0089 
.0041 

I    .oiw 
.om 

.0890 

.0452 

.0572 

.0670 

.0820 

.0070 

.1150 

.1325 

.1606 

.1^26 

.2140 

.26 

.31 

.39 

.60 

.96 

0. 

InitUdliMd. 

• 

Elastlo  Unit  (approximate). 

Immediate  elongatioA.  SustaliiedtlitBloadaboat 
4  minntea,  thea  elo&gaf ion  aeniibly  iaeresMd, 
and  went  on  rapidly  after  6  minvW  time. 

After  10  minntea. 

tenaile  atrength. 
=32  per  oent. 

.0001 

.0007 

.  • • • «^ ..«•*. 

...a...*.... 

7,000 

7,200 

7,600 

8.000 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

0 

86,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
-   60,000 
62,000 
64,000 
66.000 
68,000 
60,000 
62,000 
64,000 
0 

Elongation  of  inch  sections:  ''.42*  ".32,  ''.22.      , 
Diameter  at  fractnre,  ".31.    Area,  .0755  square  indu 
Oontraction  of  area,  62.2  per  oent.^ 
Appearance  oft  fracture,  nne  silky. 
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STEEL  RAILS. 

These  te^ts  were  made  with  rails  which  were  collected  and  contributed 
by  Mr.  P.  H.  Dudley. 

The  tests  comprise  transverse,  tensile,  compression,  and  shearing 
tests,  also  chemical  analyses  of  the  principal  elements. 

The  rails  are  described  as  follows : 

No.  8. — ^A  section  of  a  new  steel  rail  inanufactnred  by  the  Albany  and  Rensselaer 
Iron  and  Steel  Company^  of  Troy.  N.  Y.^  and' branded  ''A.  R.  I.  and  S. 
C,  Troy  Steel,  1884  23/' 

No.  9. — ^A  piece  of  an  old  steel  rail  from  the  Boston  and  Albany  Railroad^  the  part 
of  the  brand  which  was  in  sight  reading  ^'London  Siemen.'^      / 

Kos.  10  to  17;  inclnsiye^  were  sections  of  new  Rteel  rails  famished  for  test  by  Mr.  F. 
A.  Delano,  from  the  Chicago,  Burlington  and  Qnincy  Railroad. 
The  rails  are  said  to  have  been  made  by  the  North  Chicago  Rolling  Mill 
Company,  Chicago,  111. 

No.  18. — A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  seryice  a  period  of  twenty  years.  It 
was  branded  ''Bairow  Steel,  1868  :  •  ." 

No.  19. — ^A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  service  for  a  period  of  twenty  years. 
This  is  said  to  have  been  made  by  John  Brown  &  Co.,  Sheffield,  Eng- 
land, in  the  year  1866.    It  was  branded  "6  Sec.  No.  65." 

No.  20. — ^A  section  of  old  iron  rail  of  English  manufacture  taken  from  the  track  of 
the  Norwich  and  Worcester  Railroad,  where  it  was  laid  in  the  year  1843. 
The  brand,  which  was  indistinct,  read  "Crawshaw  B.  4.^' 

No.  21. — ^A  section  of  old  steel  rail  from  the  track  of  the  New  York  and  New  England 
Railroad.  It  was  manufactured  by  the  Pennsylvania  Steel  Company, 
and  branded  "P.  S.  Co.  1879." 

No.  22. — A  section  of  old  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "  12  A.  &  R.  I.  &  Sfi.    Troy  Steel.     1883  12." 

No.  23. — ^A  section  of  new  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "Lack*  I.  &  C.  Co.,  Scranton  4-89." 

No.  24. — ^A  section  of  old  steel  rail  of  German  manufacture,  branded  "G.  H.  Hutte, 
1880." 

No.  25. — ^A  section  of  old  steel  rail  branded  "Cammel  Sheffield  Toughened  Steel, 
1873." 

No.  26. — ^A  section  of  old  steel  rail  without  brand,  but  said  to  be  Chaa.  CammePs 
>•  manufacture. 

No.  27. — ^A  section  of  old  steel  rail  branded  "John  Brown  &  Co.,  Sheffield  Atlas  Steel 
j\  Sec.  68." 

No.  28.-rA  section  of  old  steel  rail  branded  "Barrow  Steel  1873  ::::  55.'' 

No.  29. — A  section  of  old  steel  rail  without  brand,  but  said  to  be  of  John  Brown 
&  Co.'s  manufacture. 

No.  30. — A  section  of  old  steel  rail  manufactured  by  the  Bethlehem  Iron  Company, 
and  branded  "B.  I.  Co.  76." 

No.  31. — ^A  section  of  olct  steel  rail  branded  "Dowlais  steel  7  70  Guaranteed." 

No.  32. — ^A  section  of  old  steel  rail  which  was  manufactured  by  the  American  Besse- 
mer Steel  Company,  of  Duquesne,  Pa.,  branded  "A-B-S-89  111." 

No.  33. — ^A  section  of  new  steel  rail  branded  "Scranton  Steel  Co.  3  89." 

No.  34. — An  old  steel  rail  manufactured  by  the  Worcester  Iron  Company,  branded 
"W.I.  Co.  Steel  82." 

The  total  length  of  this  rail  when  received  for  testing  was  34'  6". 
An  irregular  granular  fracture  was  presented  at  one  end  about  6"  from 
the  original  end  of  the  rail;  the  fracture  occurred  about  midway  the 
two  bolt  holes. 

The  base  was  worn  where  it  had  rcvsted  upon  the  ties,  the  amount  of 
abrasion  ranging  from  ''.01  to  ".04.  The  rail  was  in  a  bent  condition 
when  taken  from  the  track,  as  shown  by  the  following  ordinates  meas- 
ured every  6  inches  on  a  section  72".4  long. 
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Ko  35. — ^A  section  of  old  steel  rail  manufactured  by  the  Chicago  Rolling  Mill  Com- 
pany and  branded  '^C.  R.  M.  Co.  12  75." 

Hot.  ae  and  37.— Sections  of  old  steel  rails  branded  ''Wilson  Cammel  Co.'s  Steel  See. 
A  Dronfield,'' 
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STEEL   RAILS. 


Hardness  of  steel  rail  No.  34  taken  at  intervals  along  top  of  hesul  at 
pla<^es  where  the  head  had  high  and  low  spotw. 

Distance  of  h^irdness  cut  troni  initial  end  of  rail  stated  below.  High 
spots  indicated  by  +  sign,  low  spots  by  —  sign. 


Distance 
from  ODd. 


Inchet. 
Initial  end 

4 

17 

:J1 

44 

r)7 

(W 

78 

Ha 

101 

115 :. 

12C 

140 

14H 

160 

178 


High  or 
low^pot. 

Height 
of  rail. 

Inches. 

1 
HardnesB.  • 

1 
i 

4.46 
4.37 

i 

+ 

26.99 

4.27 

31.  30 

+ 

/4.36 

28.68 

4.37 

*     29. 59 

+ 

4.40 

30.14 

4.38 

26.51 

+ 

4.39 

26.99 

4.38 

28.68 

+ 

4.40 

27. 32 

4.38 

.     26. 83 

+ 

4.38 

*30.  33 

4.43 

35.  39 

_— 

4.42 

27.80 

+ 

4.45 

29.04 

4.42 

25.88 

Distance 
from  end. 


Inchet. 

191 

2.)i 

:'14 

222 

1'30 

245 

2.^) 

270 

277 

286 

295 

300 

322 

338 

3f0. 

354 


High  or  I    Height 
low  Hpot.  I    of  raiL 


+ 


+ 


+ 
-f 


Final  end. 


*  Excessively  laminated  in  this  vicinity.  ^ 

Head  of  rail  planed  off  J"  and  hardness  then  determined  and  found 
to  be  14.54. 

STEEL  RAILS.     TRANSVEESE  TESTS. 


The  rails  were  supported  at  the  ends  on  seniicylindrical  bearings, 
and  loaded  at  the  middle.  The  usual  distance  ai>art  for  the  supports 
was  30  inches — the  length  of  section  received  for  testing  in  some  cases 
required  a  shorter  span  to  be  employed,  and  in  some  instances  loHger 
spans  were  tested  for  the  purpose  of  determining  the  relative  deflec- 
tions for  different  lengths  between  supports. 

Rails  were  loaded  on  the  heads  and  also  on  the  bases,  their  deflec- 
tions observed  and  ultimate  strength  determined.  . 

The  elastic  limits  were  somewhat  vague  and  uncertain;  thejwere 
established,  however,  at  the  load  beyond  which  the  deflections  showed 
a  progi'CJ^ive  rate  of  increase  under  equal  increments  of  load. 

The  fiber  stresses  were  computed  by  the  formula 


E= 

R= 
P= 

1= 


PZc?i 


in  which 


41 

fiber  stress. 

load  ai)plied. 

length  between  supports. 

distance  of  most  remote  fiber  from  neutral  axis. 

moment  of  inertia  of  cross-section. 


___  *  • 

The  apparent  moduli  of  elasticity  were  computed  by  the  formula 

PP 


E= 


in  which 


48  J  7 

E=modulu8  of  elasticity. 
P~load  applied. 
i=: length  between  supports. 
i^=detlection. 
I=moment  of  inertia  of  cross-section. 
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The  loads  and  deflections  used  were  those  next  below  the  elastic 
limit  where  sets  were  determined^  and  in  the  computations  the  perma- 
nent sets jvere  deducted;  the  moduli  of  elasticity,  therefore,  represent 
the  resilience  of  the  rails. 

Themoduliofelasticity  of  the  tensile  specimens  taken  fi*om  these  rails 
were  in  the  vicinity  of  29,000,000  to  30,000,000  pounds  per  square  inch. 
It  will  be  observed  that  under  transverse  loads  the  ihoduli  pf  elasticity 
are  very  much  lower,  a  result  which  is  attributed  chiefly  to  the  form  of 
the  rails,  but  in  part  modified  by  the  compression  of  the  end  supports, 
which  would  tend  tp  increase  the  deflections,  Apparently, 

Heferring  to  the  individual  tests,  test  No.  89  is  the  test  of  rail  Ko. 
9.  In  the  original  test,  reported  in  Tests  of  Metals,  1889,  page  442, 
loads  were  applied  to  the  head;  the  maximum  load,  60,000  pounds^  was 
then  applied,  t?hich  on  the  30"  span  employed  gave  a  fiber  stress  of 
83,600  xx>unds  per  square  inch.  In  the  present  test  the  rail  was  loaded 
on  the  base^  putting  the  metal  of  the  head  in  a  state  of  tension.  Frac- 
ture occurred  under  80,400  pounds  per  square  inch  fiber  stress. 

There  was  a  significant  appearance  to  the  fractured  surface.  It  pre- 
sented a  granular  appearance,  except  the  metal  near  the  surface  of  the 
head  firaietured  with  an  oblique  smooth  surface,  resembling  in  appear- 
ance the  fracture  of  a  sheared  specimen. 

The  abrasive  action  of  the  wheels  on  the  head  of  the  rail  was  ac- 
companied by  a  flow  of  the  metal  and  fins  were  formed  on  both  sides 
of  the  head.  In  describing  the  results  obtained  from  rail  N^o,  34  the 
peculiarities  of  this  kind  of  fracture  will  be  referred  to  more  at  length. 

Test  No.  58  of  rail  No.  15 :  Loads  were  first  applied  to  the  head  of 
the  rail  and  were  increased  to  14,000  pounds  total  load;  then  followed 
a  rest  without  load  of  14  months,  afrer  which  the  test  was  resumed 
with  the  rail  in  reversed  position,  now  loading  the  base.  After  several 
reversals  the  middle  section  was  heated  to  a  red  heat,  then  followed 
additional  loadings  in  both  positions,  then  a  second  heating  at  nearly 
th^  same  temperature  as  before,  and  additional  loadings  in  both  posi- 
tions. 

During  the  first  series  of  loadings  the  sets  were  of  small  magnitude 
ontil  the  elastic  limit  had  been  passed ;  but  after  the  sets  caused  by  the 
higher  loads  had  been  given  the  rail  then  the  lower  loads  of  the 
second  series,  with  the  rail  in  reversed  position,  caused  greater  sets 
than  before,  and  notwithstanding  the  intervening  rest  of  14  months. 

The  effect  of  overloading  in  one  direction  was  thus  shown  to  tend  to 
cause  early  and  larger  sets  when  loaded  in  the  reverse  position. 

Heating  the  rail  to  a  red  heat  corrected  this  effect  in  a  measure,  but 
did  not  fully  restore  the  rail  to  its  original  condition  as  regards  taking 
sets. 

Three  tests  were  made  with  rail  No.  21.  In  the  first  test,  No.  80,  the 
load  was  applied  on  the  head.  The  full  strength  was  probably  not 
developed  on  account  of  an  indented  flange,  caused  either  by  the 
abrasion  of  a  spike  or  the  result  of  a  hammer  blow. 

This  defect  was  2  inches  distant  from  the  middle  of  the  specimen  as 
it  rested  on  the  supports,  but  located  the  fracture,  which  began  at  the 
indented  corner,  and  from  these  extended  across  the  rail. 

The  fractured  surface  in  the  vicinity  of  the  top  surface  of  the 
head,  where  the  metal  had  flowed  under  the  wheel  pressures,  presented 
an  oblique  sheared  appearance.    The  breaking  load  was  88,000  pounds. 
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TSo.  89. 

Bail  No.  9. 

Part  of  brand  in  sight,  "  Landore  Siemen." 

Supplementary  test  (see  Report  of  Tests  of  Metals,  1889,  page  442,  for 
original  test):  Height,  3",86j  width  of  base,  3''.78;  weight  per  yard, 
58.9  poands. 

Ends  supported  22^M  apart 

Loaded  on  base  at  the  middle. 


I 


Applied  loads. 

De^ectioDB. 

SaoeeMive 
defloctionft. 

Deflection 
Bet«. 

RemftrkB. 

Total 

Mftximnm 
fiber  BtreM. 

Pound*. 
2,000 
10.000 
20,000 
30,000 
40.000 
80,000 
56,000 
00,000 
96.000 
70,000 
7^,000 
»,000 
SUM 

Faundt. 
2,060 
10,320 
20,630 
30.950 
41,280 
61,580 
56,730 
61,890 
67,050 
72,210 
77,360 
62,520 
86,400 

Inch. 
0. 

.01  . 
.03 
.04 
.05 
-      .08 
.09 
.12 
.17 
.25 
.36 
.46 

Inch, 
0. 
.01 
.02 
.01 
.01 
.03 
.01 
.03 
.05 
.08 
.11 
-.10 

Inch. 
0. 

• 

Initial  load. 
Cltimate  Btrength. 

Oranular  appearance,  radiating  from  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ''.06  had  a  smooth 
sheared  appearance. 

The  metal  had  flowed  under  the  wheel  pressures  and  had  formed  a 
fin  on  each  side  of  the  head. 
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6TBBL  RAILS. 
No.  78 — Continaed. 


837 


Api.lifJ  Wl.. 

Dulloi^tlooe. 

Sricci'S'iiTB 
ileHpntiont. 

DaflecUMi 

WtB. 

Renuuki. 

Toinl. 

Mmlmum 

38.000' 
M.OO0 
31.000 
M.OOO 

»«.ooo 

M.ooo 

0.000 
44.000 

it.ooo 

48,000 

a»;a» 

02,000 
M.OOO 

te.1100 

K,000 
70.000 

li 

^i.m 

ss 

MOM 

W.WO 

w,«oo 

looiooo 
£000 

M.0OO 
M.OOO 
40.000 

«o!oiiO 
TO.UOO 

en,  MM 

90,000 

WO.  WO 

Pcwn(b. 

38,  UO 

«0'.410 

Is 

13,TJ0 

li.uii 

70,  SM 
70.«3O 

11 

•oioao 

M.MO 

ioi:«oo 

iS 

■  !II:S 

120.820 
137]  300 

i7;4i» 

82,380 
lZt,»70 

141,(30 

142,080 

laehti. 
.03M 

.01100 

'.ami 

"OOM 

.0011 

:oo4o 

.0010 

!oow 

.0043 
.0050 

/•uA. 

E=a,030.«)0. 

Elontlo  limit 

B.-ntcd  UDdor  lliU  load  It  bonn. 

Inlllnl  load. 

nil  mate  stongUi, 

,000B 

Avn 

.0042 

.1003 
ilMS 

!40 

^70 
.90 

i.*e 

1.78 

!nos3 

.0068 

.ooao 

'.mui 
.mm 

ioftJi 
.OS 

111 

.00 

■  !so 

.0122 

.,- 

•■ 

li 
"ioo 

!7S 

1,00 

■    l.SS 

0. 
.00 

!02 

A  piece  7".45  long  was  detached  from  tlie  top  of  the  rail  opi>osite  the 
middle  plunger. 


I«as>ky!ij 


a  1 


Appearance,  granalar,  radiating  from  the  end  of  the  detached  piece, 
*hiph  was  3"  from  the  center  of  the  middle  plunger. 

There  were  no  iiidicationa  of  shearing  effect  fiom  wheel  pressiirea  at 
the  snrf^e  of  the  head. 
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8TEEL  BAILS 


No.  79. 

Bail  No.  18. 

Another  section  of  Hame  rail  a«  No.  78. 
Ends  supported  30"  ai)art. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Soccessive 
deflections. 

• 

Deflection 
sets. 

TotaL 

MaximiUD 
fiber  fltresa. 

Pounds. 
2.000 
20,000 
30,000 
40,000 
60,000 
60,000 
65,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,860 

Pounda. 

2,750 

27,460 

41,190 

54,020 

68,650 

82,380 

89,250 

96.110 

98,860 

101.600 

104.350 

107,090 

109,840 

112, 590 

115,330 

118, 080 

120,820 

123,570 

126,  UO 

Inches. 

0. 

.03 

.05 

.08 

.10 

.13 

.18 

.30 

.37 

.43 

.60 

.58 

.68 

.77 

.88 

1.01 

L15 

1.36 

Inch. 
0. 
.03 
.02 
.03 
.02 
.03 
.05 
.12 
.07 
.06 
.07 
.08 
.10 
.09 
.11 
.13 
.14 
.21 

Inch. 
0. 

Initial  load. 

Ultimate  streDgth. 

Granular  appearance,  radiating  firom  top  surface  of  the  raiL 
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STEEL  RAILS. 


Ko.  81. 
Bail  No.  21. 

Notch  in  base  of  rail,  in  one»flange  1".40  long  in  direction  of  length 
of  rail  by  ".83  deep. 

This  notch  was  cut  in  flange,  apparently  by  means  of  a  cold  chiseL 

Height,  3".93;  width  of  base  adjacent  to  notch,  3".78. 

Supi)orted  at  ends  30"  apart. 

Loaded  on  head  at  the  middle  at  a  place  opposite  to  notch  in  the 
base. 


Applied  loads. 

• 
Deflections. 

Successive 
deflections. 

Deflection 
seta. 

Bemarlu. 

Toted. 

Maximam 
fibor  stress. 

Pounds. 
2,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51.400 

Pounds. 
2,570 
25,700 
38,550 
51,400 
57,830 
64,250 
06,050 

Inch. 
0. 
.04 
.07 
.10 
.11 
.14 

Inch, 
0. 
.04 
.03 
.03 
.01 
.03 

Inch. 
0. 

TniUal  load. 
Ultimate  strength. 

- 

Fracture  granular,  radiating  from  the  notch  in  the  base.    Shesu-ed 
appearance  next  surface  of  the  head. 


No.  82. 


Rail  No.  21. 

Height,  3".93;  width  of  base,  3".78. 
Supported  at  ends  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Saccessive 
deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Max  imam 
flber  stress. 

Pounds. 
2,000 
20,000 
30,000 
40,000 
45,000 
50.000 
55,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
74,000 

Pounds. 
2,570 
25,700 
38,550 
61,400 
57, 8J0 
64,250 
70,680 
77,100 
79, 670 
82, 240 
84, 810 
87,380 
89,960 
92,520 
95,090 
96,250 

Inch. 
0. 

.04 
.06 
.06 
.10 
.12 
.17 
.25 
.81 
.33 
.4U 
.47 
.52 
.59 
.67 

Inch. 
0. 
.04 
.02 
.02 
.02 
.02 
.05 
.08 
.06 
.02 
.07 
.07 
.05 
.07 
.08 

Jneh. 
0. 

Initial  load. 
Ultimate  atrength. 

- 

.18 

.32 

Appearance,  granular,  radiating  from  one  side  of  the  head. 

The  metal  near  the  surface  of  the  head  showed  a  sheared  appear- 
ance to  a  depth  of  ".04  to  ".08,  the  center  of  radiation  of  the  granular 
metal  being  at  the  side  of  the  head  having  the  deepest  sheared  metaL 
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STEEL    BAILS.  341 

Ko.  83. 

Steel  RiOL  No.  22. 

Branded  «  12  A  &  "ft  I  &  S"  Troy  Steel  1883  12." 
B^tit,4".26;  width  of  base,  4" .28;  weight  i>er  yard,' 65.4  ponadB. 
£uds  Bnpported  30"  apatt. 
.Loaded  on  head  at  the  middle. 


AppltedlMdB.        [ 

■^™''  d"fl" 

fMivO 

DeflwUon 

MtU. 

Kdnuru. 

'•"■  .Kss.p' 

4.000 

«.gao 

its 

Founrlt.         Tru 
*.*S0 

ii^oeo 

13.270 

24::iL'0 
i».5ao 
28,710 

ao,t»o 

03, 170 

sbImuo 

44.320 
4B.43U 
48.  (MO 

ss 

55,280 

wItio 

01.930 

ee'.-na 

88.550 

75;  IBO 

v-i-jo 
osis 

0895 
11711 

■a 

38 

ouae 

0034 
OlM 

003:1 

i 
s 

ui)J7 

(MNT 

0039 
0010 

04IU 
045 

01 
00 

/nfJtf.- 

Initial  iDld. 

K -21.640.000. 

EluUo  Umit. 

lifted  under  tbS.  \<Mi  40  honn. 

IniUalloia. 

.outu 

r  |s 

-.T... 

»•» 

Is 

nm 

iZ 

ss 

IS 

U.I1U 

!SS 

1:S 
5,S 
3:S 

a 
sa 

Km 

s 

M 

now 
aw 

ss 
s 
Is 

.0013 

.0028 

.01175  " 

.inio 

.20 

7B,B10 

ssi^io 

92;  880 

oa.oBO 

im!  .'>10            1 
101.730            1 

lis    1 
Is 

06',  wo 

40 

BO 
M 

M 

H 

H 

OB 

ID 
00 

09 
lu 

28 

07 
90 

OS 

Ofi 

04 
Ot 
04 

07 

a 

.18 

.4S 

H  Bs  161  62  1 


STEEL  BAILS. 


843 


No.  85. 

Steel  Rail  No.  23. 

^Section  of  new  rail  branded  "Lack*  I  &  C  Co.,  SorantoiK4-89.» 
M^ht,  4:''.98 ;  width  of  base,  6" ;  weight  per  yard,  74.5  pounds. 
Ida  supported  30"  apart. 
led  on  head  at  the  middle. 


Applied  loads. 

Sacceaslve 
deflections. 

YX     .^1           A  M 

*rafcAl      !  MAxImnm 
*''*~*     jfibcr  atre«s. 

Deflectiofns. 

Deflection 
seto. 

Remarks. 

FovndM. 

I*<ni7^ds. 

Inek. 

Inch. 

Jneh. 

2.000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0U3 

.0U3 

0. 

30.000 

15,240 

.0230 

.0117 

.0001' 

30,000 

22.850 

.0348' 

.0118 

.0006 

40,000 

90,470 

.0450 

.0111 

,0006 

50,000 

3a,  OOO 

.0573 

.0114 

.0006 

00,000 

45.710 

.0662 

.0100 

.0010 

70,000 

53,320 

.0770 

.0108 

.0012 

a»,ooo 

60,040 

.0880 

.0110 

.0022 

83,000 

62, 470 
63,090 
65,510 
67,040 

.0003 
.0026 
.0060 
.0975 

.0023 
.0023 
.0024 
.0025 

Scale  starts  off  web. 
E=20, 530, 000. 

Si.  000 

,  «>ooo 

M.QQO 

1 

«L«80 

68.560 

.1000 

.0026 

.6643* 

I 

n^ooo 

M.00O 

96.000 

100,000 

70.080 
71,6M» 
73, 130 
74,650 
76,170 

.1032 
.1058 
.1000 
.1122 
.1103 

.0032 
.00-20 
.0032 
.0032 
.0041 

Blastio  limit. 

f 

■ 

1 

.0007  " 

\<fi,000 
104.000 
MM.  000 
106,000 

77,700 
70,220 
80, 740 
82,270 
83,790 
85.320 
88,840 
88.360 
89,800 
91,410 

.1206 
.1260 
.1325 
.1403 
.1420 
.1604 
.1702 
.1825 
.1083 

.0043 
.0044 
.0075 
.0068 
'.0027 
.0184 
.0U88 
.0123 
.0158 

Sustained  110, 000  mom^tarily. 

■ 

110,000 
112,000 

."0298" 

114,000 

116,000 

m,ooo 

.2230              .0247 

.doio" 

BeTerBod  and  loaded  on  l>aae.                                                       | 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,6^0 

.0120 

.0120 

.0024 

tt.000 

15,240 

.0280 

.0160 

.0062 

30,000 

22,850 

.0435 

.0155 

.0108 

40.000 

30,470 

.0606 

.0160 

.0170 

50,000 

88,000 

.0777 

.0182 

.0252 

«l,000 

45,710 

.0062 

.0185 

.0330 

70,000 

63,320 

.1182 

.0220 

.0440 

80,000 

60,040 

.1422 

.0240 

.0586 

M,000 

68.560 

.1725 

.0303 

.0722 

1«0,00Q 

76,170 

.2006 

.0340 

.1007 

Bevened  and  loaded  on  head.                                                     j 

^000 

1,620 

0. 

0.                    0. 

Initial  load. 

10,000 

7,020 

.0120 

.0120 

.0016 

20,000 

15,240 

.0268 

.0138 

.0029 

30,000 

22.850 

.0400 

.0142 

.0055 

40,  MO 

30,470 

.0637 

.0137 

.0084 

50,000 

38,000 

.0070 

.0142 

.0118 

w.ooo 

45,710 

.0832 

.0153 

.0167 

70,000 

63,320 

.0006 

.0163 

.0228 

80.000 

00,040 

.1178 

.0183 

.0805 

W,OIO 

08,560 

.1378 

.0200 

.0400 

160,000 

76, 170 

.1611 

.0233 

.0530 

Removed  flrom  machine. 

T« 

It  rMumed  aft 

er  a  period  of  re«t  of  6^  month*.    Loaded  on  the  base  at  the  middle. 
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STEEL   BAILS. 


No.  83 — Ck)ntinae<L 


Applied  loads. 

I>6fleotioii8. 

Succeaaive 
deflectiona. 

Deflection 
aeta. 

TtamarVa. 

Total. 

Maximum 
fiber  streaa. 

Pounds. 

78,000 
80,000 
82,000 
81000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
97,900 

Pounds. 

86,240 

88,460 

90,670 

92.880 

95,090 

97,800 

99,510 

101, 720 

108,930 

106,150 

108,250 

Inches. 
.97 

.    .98 
1.05 
1.08 
1.20 
1.29 
1.37 
1.47 
1.61 
1.71 

Inch. 
.05 
.01 
.07 
.08 
.12 
.09 
.08 
.10 
.14 
.10 

IncK 

Seated  under  load  15  minates. 
intimate  strengtli. 

.83 

1 

. 

Fracture  granular,  radiating  from  top  surface  of  the  head. 

At  one  side  of  the  head  the  metal  presented  a  sheared  api>earaDC6 
and  evidence  of  flow  under  the  wheel  pressures.  The  part  thus  afEected 
was  about  'M5  by  '^04  deep. 


No.  84. 
Bail  No.J22. 


Height,  4''.26. 

Ends  supported  30"  apart. 

Loaded  on  base  at  middle. 


Applied  loada. 

Deflections. 

Snoceasive 
deflectiona. 

Deflection 
aeta. 

1 

Total 

Maximum 
fiber  atresa. 

Bemarka. 

Poundt. 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
71000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,200 

Pounds. 
2,210 
11.060 
22.110 
33.170 
41220 
55.280 
57.500 
50.710 
61.920 
64.130 
66.340 
68.550 
70.760 
72.960 
75.190 
77.400 
79, 610 
81.820 
84.030 
86,240 
88,450 
90.670 
92.880 
05,000 
97,800 
99,510 
100,840 

Inches. 
0. 

.02 

.04 

.06 

.08 

,10 

.11 

.13 

.15 

.17 

.18 

.20 

.23 

.25 

.28 

.32 

.37 

.42 

.47 

.52 

.58* 

.66 

.73 

.80 

.90 
1.00 

Inch. 

0. 
.02 
.02 
.02 
.02 
.02 
.01 
.02 
.02 
.02 
.01 
.02 
.03 
.02 
.03 
.04 
.O.'i 
.06 
.05 
.05 
.06 
.08 
.07 
.07 
.10 
.10 

Inch. 
0. 

Initial  loal 

• 

Ultimate  atreDfth. 

.02 

. 

.07 

.20 

..».......•• 

.45 

Fractured  obliquely  across  raO,  beginning  at  the  surface  of  the  head 
2^''  eccentric  from  the  middle  bearing,  and  extending  to  the  base  at  the 
middle  of  the  span. 

Appearance,  granular.  At  one  side  of  the  head  the  metal  presented 
a  sheared  appearance,  with  evidenoe  of  slight  flow  under  the  wheel 
pressures. 


^ 


7 


^1 


t^ettg>*g 


►,2c^  < 
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BTEUL  BAILS. 


Steel  Bail  So.  23. 


Section  of  new  rail  brauded  "Lack'  I  &  C  Co.,  Scraiitoiw4r-89.'' 
Heigbt,  4".98;  width  of  base,  5";  weight  per  yard,  74.5  poanda. 
Ends  8Bpport«d  30"  apart. 
Loaded  ou  head  at  the  middle. 


BIbsUd  limit. 


I  hdA  lomdfld  uti  ba«fl. 


3,000 

la.ooo 

M     ■ 

0 

0130             " 

W( 

M3S0 

V^< 

0130 

00,000 

70,170 

ItoTfT 

■ed  ud  lum 
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I  IKS 

j''=« 

02M 

cSa? 

as 

otcra 

0233 

■t  nmiud  aHer  ■  period  of  rut  of  tj  montbi.    Lruuleil  on  tliv  bi 


STEKL   RAILS.  ,  345 

No.  85— Continued. 

Rail  removed  &om  iiiacliiiie  and  middle  section  lieated  over  a  length 
I  of  10". 

Ex[>ftDsioii  liot  ".0670  in  G  iiiclios. 

EstimattHl  temperatnre,  1780'-'  I".  , 

Cooled  in  the  open  air  and  tlieii  returned  to  the  t«Bting  machine  and 

tded  on  the  Lcuul  at  the  niiddli'. 


Ri'TiTniyl  iin<l  lo»]«)  on  ths  t 


{■^> 

"'niss 

"■fini 

22,  BM 

.03M 

'oiifi 

'ouaa 

M.1W0 

.OBIS 

.OUT 

-oets 

.01, V.I 

RorerBi-il  and  loaded  on  hemd. 


ton 

mow 

m,ix» 

ii».B«) 

LIB 

-ai 

.w 

CTerx'd  una  loaded  on  the  bua. 


^Tr. 

I.SM 

jr.,  710 
ni[i.Hio 

t. 

0. 

mo 

000 

ooo 

The  roil  la  noir  kboot  itnJsht 
DltliuBle  alTsngth. 


Flanges  backled  and  rail  dellc'cted  laterally. 
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8TEEL  BAILS. 


No.  GO. 

Steel  Bail  No.  24. 


Branded  "  G.  H.  Hutte,  1880.» 
Height,  3".95. 
Width  of  bafie,  3".86. 
Ends  supported  30''  apart. 
Loaded  on  head  at  middle. 


Applied  loads. 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,-000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 


Maxim  am 
fiber  atreaa. 


Defleotions. 


PotmdM. 

2,830 

6,660 

8,400 

11,320 

14,150 

16,880 

10,  810 

22,610 

25,470 

28,300 

31,130 

83,960 

36,790 

39,620 

42,450 

45,280 

48,110 

50,940 

63,770 

56,600 

60, 430 

42,260 

65,090 

67,920 

70,750 

73,580 

76,410 

70,230 

82,060 

8>1,890 

87,720 

90,550 

93,380 

06,210 

09,040 

101,870 

104.700 

107,530 

110,360 

113, 190 

116,020 


Inch. 

0. 

.0055 
.0007 
.0141 
.0183 
.0228 
.0273 
.0313 
.0353 
.0393 
.0436 
.0475 
.0515 
.0556 
.0595 
.0633 
.0072 
.0711 
.0752 
.0793 
.0835 
.0874 
.0914 
.0960 
.1004 
.1044 
.1091 
.1147 
.1226 
.1364 
.1617 
.1980 
.2610 
.3105 
.8675 
.4345 
.4486 
.6828 
.6956 
.8186 
.9564 


Sacoeasive 
defiectiona. 


Inch. 

0. 

.0056 
.0042 
.0044 
.0042 
.0045 
.0045 
.0040 
.0040 
.0040 
.0042 
.0040 
.0040 
.0040 
.0040 
.0038 
.0039 
.0039 
.0041 
.0041 
.6042 
.0039 
.0040 
.0046 
.0044 
.0040 
.0047 
.0056 
.0079 
.0138 
.  02,"»3 
.0363 
.0630 
.0490 
.0570 
.0670 
.0741 
.1342 
.1128 
.1179 
.1419 


Deflection 
aeta. 


Inch. 
0. 


.0010 


.0013 


.0014 


0018  ^ 


Initial  load. 


.0038    ;  Er=26,100,000 
I  Elaatio  limit. 


.0201 


7816 


Reated  under  load  80  minntaa. 


Teat  diacontinned. 


tTTo.Z^ 


j^rcm^iecf    €v.2f.Jfti^ie  /SSol 


— ar 


^•4 


^s.'ss 
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STEEL  RAILS. 


No.  91. 

Bail  No.  24. 


847 


Branded  "G.  H.  Hntte,  1880." 

Height,  3".95. 

Width  of  base,  3''.83.    Weight  per  yard,  56.6  pounds. 

Ends  supported  24''  apart. 

Loaded  on  the  base  at  middle. 


Applied  lottdfl. 

Deflections. 

Sacoessive 
deflections. 

Deflection 
seta. 

Semarlcs. 

Total. 

Maximum 
fiber  Btreas. 

Pounds. 
2,000 
10,000 
20.000 
30,000 
40.000 
50.000 
62,000 
54.000 

Pounds. 
2,260 
11,320 
22,640 
33,960 
45.280 
56,600 
68,860 
61,120 
63,300 
65,650 
67,910 
70,180 
72,440 
74,710 
76,070 
79,230 
81,500 
88,760 
86.020 
88,290 
90.330 

Inch. 

0. 

.0124 
.0252 
.0377 
.0497 
.0620 
.0645 
.0670 
.0694 
.0721 
.0748 
.0778 
.0808 
.0842 
.0882 
.0027 
.0990 
.1067 
.1165 
.1257 

Inch. 
0. 

.  0124 
.0128 
.0125 
.0120 
.0123 
.0U25 
.0025 
.0024 
.0027 
.0027 
.WM 
.00.30 
.0034 
.0040 
.0045 
.0063 
.0077 
.0008 
.0092 

Jneh. 
0. 
.0010 
.0013 
.0017 
.0018 
.0025 

Initial  load. 

E  ^  22,130,000. 

Elastic  Umit, 

f 

Scale  starts  off  web. 
TTIiunate  strength. 

\    5ft.000 

^ 

68,000 

60,000 
62,000 

.0043 

64,000 

66,000 

68,000 

/    70,000 
72,000 

.0112 

74,000 

76,000 

78.000 

79,800 

Fractured  suddenly  without  warning.  Appearance,  granular.  At 
tbe  surface  of  the  head  there  appeared  a  thin  layer  of  metal  '^01  to 
'\02  in  depth,  having  a  smooth  oblique  surface  of  fracture. 

There  was  a  dark-colored  spot  ".26  long  and  ".06  maximum  depth, 
also  two  other  smaller  dark-colored  spots,  all  located  next  the  top  sur- 
&ce  of  the  head. 

These  dark-colored  spots  indicated  the  presence  of  incipient  cracks, 
which  were  present  before  the  test  began. 
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8TEEL   RAILS. 


No.  61. 

Steel  Bail  No,  25. 

Branded  "  Cammel  Sheffield  Toughened  Sfced,  1873.» 

Height,  4".37, 

Width  of  ba«e,  3".91. 

Weight  per  yard,  60  iwunds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total! 


Pounds. 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
1«,000- 
18,000 
20,000 
22,000 
24,000 
36,000 
28,000 
30,000 
32.000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46.000 
48,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
10,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Maxtmnm 
fiber  stress. 


Pound*. 
2,230 
4,450 
6,680 
8,010 
11, 130 
13, 360 
15,590 
17, 810 
20. 040 
22.270 
24,  (00 
26, 720 
28,950 
31,180 
33,400 
35.630 
37,860 
40,080 
42, 310 
44,540 
46.760 
48,090 
51,220 
53,460 
65,670 
67,900 
60,130 
62,350 
64,580 
66,810 
11, 130 
69,030 
71,260 
73,490 
75,  710 
77,940 
80,170 
82,400 
84,620 
86,850 
89,080 
91,300 


Deflections. 


Inch. 

0. 

.0039 
.0077 
.0111 
.0149 
.0186 
.0220 
.0254 
.0288 
.0321 
:  0365 
.0396 
.0428. 
.0460 
.0490 
.0533 
.0563 
.0597 
.0628 
.0662f 
.0698 
.0736 
.0777 
.0821 
.0867 
.0917 
.0988 
.1076 
.1206 
.1461 


.1653 
.2210 
.2760 
.3310 
.3910 
.4535 
.5230 
.5933 
.6990 
.8118 
.9302 


Sacoessive 
deflections. 


Inch. 

0. 
.0039 
.0038 
.0034 
.0038 
,0037' 
.0034 
.0054 
.0034 
.0033 
.0044 
.0031 
.0032 
.0032 
.0030 
.0043 
.0030 
.0034 
.0031 
.0034 
.6036 
.0038 
.0041 
.0044 
.0046 
.0050 
.0071 
.0088 
.0130 
.0246 


.0202 
.0557 
.0550 
.0550 
.0600 
.0625 
.0695 
.0703 
.1057 
.1128 
.1184 


Deflectiovi 
sets. 


Inch. 
0. 


Remarks. 


Initial  load. 


0012 


0017 


0032 


0065 


0107 


0537 


K=23,31O,O0O. 


Elastic  limit. 


Heated  under  load  16  hours. 


Test  diaoontiiined. 


J 
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STEEL   RAILa  349 

No.  94. 

Bail  No.  25. 

Height,  4".37. 
Width  of  base,  3".91. 

Ends  supported  22'M  apart.    Loaded  on  head  at  the  middle. 
Ultimate  strength,  133,000  pounds. 

B=109,090  pounds  per  square-  inch.    Bail  bent  27  degrees  without 
fracture. 


No.  62. 
Steel  Bail  No.  26. 


Paint  mark?  on  head,  "22-8.'' 
Height,  3''.71. 
Width  of  base,  3".98. 
Weight  per  yard,  66.1  pounds. 
Ends  supported  30"  apart. 
Loaded  on  head  at  the  middle. 


f      Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

Maximum 
fiber  stress. 

Pound*. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 
32,000 
34,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,300 

Found*. 
3,000 
6,000 
8,990 
11,990 
14,900 
17,900 
20,980 
23,980 
26,980 
29,980 
32,970 
36,970 
38,970 
41,970 
44,970 
47,060 
50,960 
53,960 
56,960 
50,950 
62,950 
65,950 
68,950 
71,940 
74,940 
77,940 
61,390 

Ineh. 

0. 

.0063 
.0102 
.0152 
.0202 
.0251 
.0300 
.0350 
.0398 
.0448 
.0494 
.0542 
.0591 
.0640 
.0690 
.0743 
.0801 
.0867 
.0033 
.1015 
.1140 
.1500 
.2509 
.3621 
.5898 
.6570 
.9910 

Inch. 

0. 

.0063 
.0039 
.0060 
.0050 
.0040 
.0049 
.0050 
.0048 
.0050 
.0046 
.0048 
.0040 
.0049 
.6060 
.0053 
.0058 
.0066 
.0066 
.0082 
.0125 
.0360 
.1099 
.1022 
.2277 
.0672 
.3340 

Inch.   • 
0. 

Iilitial  load. 

.0002 

.0003 

.0021 

E^24, 130,000. 
GlAAtic  limit* 

Test  discontinued. 

.0120 

, 
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STEEL  EA^ILS. 


No.  63. 

Steel  Bail  No.  27. 

f 

Branded  "  John  Brown  &  Co.,  Sheffield,  Atlas  Sted  ih  Sec.  6SJ* 

Height,  4".47. 

Width  of  base,  3".96. 

Weight  per  yard,  64.19  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Saocessive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

MaxlmiLin 
fiber  stress. 

Founds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30, 000 
32,000 
34,000 
36,(>00 
38.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
30,000 
17, 000 
30,000 
66,000 
68,000 
70,000 
72,000 

ra,ooo 

74,000 
75,000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

Found*. 
-       2,130 
4,270 
6,400 
8,540 
10,670 
12,800 
It,  940 
17,070 
19,200 
21,340 
23,470 
25,610 
27,740 
29,870 
32, 010 
34,140 
36.270 
88,410 
40,540 
42,680 
44,810 
46,940 
49.080 
51, 210 
53,340 
55,480 
67, 610 
59,750 
61,880 
64,010 
66,150 
68,280 
70,420 
72,550 
74,680 
32, 010 
18, 140 
32,010 
70,420 
72,550 
74,680 
76,820 
77,890 
78,950 
80,020 
81,090 
82,150 
83,220 
a5,350 
87, 490 
80,620 
91,760 
93,890 
96,020 

Inch. 

0. 

.0045 
.0082 
.0120 
.0151 
.0183 
.0218 
.0251 
.0284 
.0316 
.0350 
.0380 
.0412 
.0447 
.0477 
.0502 
.  0532 
.0567 
.0696 
.0630 
.0603 
.0699    ' 
.1)729 
.0767 
.0800 
.0841 
.0880 
.0924 
.0964 
.1017 
.1098 
.1190 
.1458 
.1860 
.2415 
.1838 

Inch. 

0. 
.0046 
.0037 
.0038 
.0031 
.0032 
.0035 
.0033 
.0033 
.0032 
.0034 
.0030 
.  00.32 
.0035 
.0030 
.0025 
.0030 
.0035 
.0029 
.0034 
.0033 
.0030 
.0036 
.0038 
.0033 
.0041 
.0039 
.0044 
.0040 
.0053 
.0081 
.0092 
.0268 
.0402 
.0555 
—.0577 

■    ■    ■    •    «    wSb    «    a    a     •     • 

Indi. 
0. 

Initial  load. 

.0012 

.0019 

.0024 

.0035 

E=22,030,000.      ' 
Elastic  limit 

Rpsted  nnder  load. 

Load  St  expiration  of  40  hours. 

* 

Test  dlsoontinued. 

.0062 

.0136 

.1389 

.1833 
.2351 
.2.382 
.2413 
.2453 
.2486 
.2852 
.3820 
.3882 
.4020 
.4580 
.6271 
.5831 
.6600 
.7558 
.8698 
.9572 

.0005 
.0518 
.0031 
.0031 
.0040 
.0033 
.0366 
.0968 
.0062 
.0138 
.a560 
.0691 
.0560 
.08,59 
.0868 
.1140 
.0874 

.8121 

x.!f,  Co.  iSAe/yieHa,  c^Ucus  JlfBel%¥  deo  6S 


T 


N 
»> 

^ 


»-.A?-« 


^"^ 


3.^e 


1  Ik  101 


oai 


JTo.Z^. 


«>5 


ei^tt? 


J 
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STEEL   RAILS. 
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No.  64. 
Old  Steel  Bail  No.  29. 


No  brand. 
Height,  3".94. 
Width  of  base,  3^'.87. 
Weight  per  yard,  41.4  po'^'^is. 
Ends  supported  30"  apa. 
Loaded  on  base  at  the  middle. 


r 


Applied  loads. 


Total. 


PoundM. 
2,000 
4,000 
6.000 
.8,000 
10,000 
12,000 
14.000 
16,000 
18.000 
20,000 
22.000 
24,000 
26,000 
28,000 
30.000 


Maxim  am 
fiber  atresa. 


Pounds. 
2.760 
5,530 
8,290 
11.060 
13,820 
16,580 
19,  »60 
22,110 
24,880 
27.640 
30,410 
33,170 
35,930 
38,700 
41,460 


Deflections. 


Ifush. 

0. 
.0060 
.0110 
.0160 
.0206 
.0250 
.0206 
.0339 
.0381 
.0425 
.0467 
.0510 
.0556 
.0600 
.0660 


Sncoeflsive 
defleotlona. 


Iiieh. 

0. 

.0060 
.0050 
.0060 
.0046 
.0044 
.0048 
.0041 
.0042 
.0044 
.0012 
.0043 
.0046 
.0044 
.0060 


Deflection 
sets. 


Inch. 
0. 


—.0003 


-.0008 


+.0026 


Bemarka. 


Initial  load. 


Load  released  and  rail  reversed  in  position,  now  loading  the  head  at  the  middle. 


2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30.000 
82,000 
34.000 
86,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
60,000 


2.760 
6,630 
8,290 
11,060 
18.820 
16,580 
19,350 
22,110 
24,880 
27,640 
80,410 
33,170 
85.930 
38,700 
41,460 
44,230 
46,990 
49,750 
52.520 
55,280 
.58,050 
60,810 
63.580 
66,340 
69,100 


0. 

.0061 
.0120 
.0177 
.0230 
.0287 
.0338 
.0385 
.0432 
.0481 
.0533 
.0581 
.0630 
.0681 
.0732 
.0791 
.0853 
.0940 
.1120 
.1428 
.1880 
.2520 
.3315 
.4000 
.4932 


0. 
.0061 

0. 

.0059 

.0057 

.0053 
.0057 

.0031 

.005^ 

.0047 

.0047 

.0049 
.0052 

.0051 

.0048 

.0049 

.0051 

.0051 
.0059 

.0080 

.0062 

.0087 

.0180 

.0308 
.0452 

.0567 

.0640 

.0705 

.0775 

.0842 

""  .3840 

Initial  load. 


E  =  21,070,000. 


Elastic  limit. 


Load  released  and  rail  again  reversed  in  position,  now  being  brought  back  to  position  first 

occupied,  loading  the  base  at  the  middle. 


2,000 
4.000 
6,000 
8.000 
10,000 
12,000 
14.000 
16,000 
18,000 
20,000 
f  0.000 
20,000 
21,000 
22,000 
23,000 
24,000 


2,760 
5,530 
8.280 
11,060 
13,820 
10.580 
19,350 
22,110 
24,880 
37.640 
13,820 
27.640 
29,020 
30,410 
8V,  790 
33,170 


0. 
.0079 
.0158 
.0232 
.0310 
.0300 
.0472 
.0562 

".0670 
.0783 


.0770 
.0790 
.0815 
.0840 
.0872 


0. 

.0079 
.0079 
.0074 
.0078 
,0080 
.0082 
.0090 
.0108 
.0113 


—.0013 
.0020 
.0026 
.(1025 
.0032 


0, 


.0104 


.0362 


InltiAlload. 


Heated  under  load  15  houn. 


■^r^ 


352 


STEEL  RAILS. 
No.  64 — Continued. 


Applied  loads. 


Total. 


JPound». 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Maximiira 
fiber  stress. 


Pounds. 
34. 550 
35. 930 
37, 320 
38, 700 
40,080 
41.460 
44,230 
46,990 
40,  750 
62,  520 
55.280 
58,050 
60,810 
63,580 
66,340 
60,100 


Deflections.' 


Inch. 
.0912 
.  1020 
.1139 
.1225 
.1310 
.1428 
.1640 
.1888 
.2118 
.2440 
.2740 
.3097 
.3544 
.4048 
.4583 
.5340 


Successive 
deflections. 


Inch. 

<0040 
.0108 
.0119 
.0086 
.  0085 
.0118 
.0212 
.0248 
.  02:10 
.a322 
.0300 
.  0M57 
.0447 
.0504 
.  0535 
.0757 


Deflection 
sets. 


Bemarks. 


Ituh. 


0802 


1004 


4268       Bail  nearly  straiglit. 


Load  released,  rail  reversed  and  loaded  ou  head  at  the  middle. 


2.760 
5,530 
8,290 
11,000 
13, 820 
16.58() 
19, 350 
22, 110 
24,880 
27,640 


0. 

0. 

.0089 

.0089 

.0161 

.0072 

.  02;J2 

.0071 

.0307 

.  Ol»75 

.  0380 

.0073 

.0451 

.  0071 

.  05.33 

•  .0082 

.0605 

.  0072 

.0693 

.0088 

0120 


0272 


Initial  load. 


Kail  removed  from  machine  and  set  aside  for  a  period  of  rest  without  load« 

Test  resumed  after  resting  a  period  of  4  months. 

Load  applied  to  the  head  at  the  middle.  " 


2,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 

2,760 
13,  820 
27.  WO 
29,  020 
30,410 
31,790 
33,170 

34,  .550 

35,  930 
37. 320 
38. 700 
40,  080 
41,460 

0. 
.0177 
.0393 
.0415 
.04:18 
.0460 
.0481 
.  0508 
.  05.35 
.0548 
.0573 
.0,')97 
.0628 

0. 

.0177 
.0216 

.0022 

.  0022 
.0021 
.  0027 
.0017 
.  0023 
.  0025 
.0024 
.0031 

0. 

.0002 
.0005 

Initiaiload. 

.0012 

.0027 

Ke versed  and  loaded  on  baso. 

2,000 
10,000 
20,000 
30,000 
35,000 

2.760 
13. 820 
27,640 
41.400 
48, 370 

0. 
.0190 
.0409 

.0032 
.0750 

0. 
.0190 
.0219 
.  0223 
.0118 

0. 
.0011 
.0020 
.4)029 
.0036 

Laitial  load. 

Reversed  and  loaded  on  the  head. 

2,000 
10,000 
20,000 
80,000 

2,760 
13,  820 
27,640 
41,460 

0. 

.0190 
.0422 
.0058 

0. 
.0190 
.  02:52 
.0230 

0. 

.0015 
.0026 
.0053 

Initiaiload. 

Beversed  and  loaded  on  the  base. 

2,000 
10,000 
20,000 
80,000 

2,760 
13.  820 
27,610 
41,460 

0. 

.0191 
.0418 
.0645 

0. 
.0191 
.  0227 
.0227    • 

0. 

.0015 
.0023 
.0040 

IniUal  load. 

Beversed  and  loaded  on  head. 

STEEL   BAILS. 
No.  64— Continued. 


Applied  Kxidi^ 

DeOecU™ 

Romailu. 

Total. 

fibe°?X^, 

JPDWldt. 

a)!  000 
jo.oon 

31,000 

M.noo' 

Si 

?,7C0 
4l!4W 

ioiwo 

48.370 

."mm 
'.am 

Ineit 

:023U 

!«o;i3 

Jne*. 

!oi»8 

.0013 

luitltlload. 

.0170 

RuTenul  and  loaded  on  liii». 

I,OKI 

ass 

uaoo 

».000 

3,7B0 

fj'.fua 

41,160 

IB,  370 

0.                   0.                   0.      _^       Initial  load. 
:DI«S                :0:!64                ;0.)72 

.ORIS           .0140           .(iioe 

1000 

IB.OOO 

■uiooo 

M.W0 
M.0OO 
M.OOT 

as 

Is 

iiitan 

*a,370 

bi:mo 

wiioo 

'.ova 

.OBBT 
!l3M 
:2160 

isoss 

ozoo 

OM-i 

r.w 

OIKIS 
MAS 

"is 

Initial  load. 

,6«fl 

-iwii 

tnoo 
mooo 
wiooo 

2,780 

D.                   0.                   0.              InlUilloiuL 

'. '. Load  applied  anrtroioiaoO. 

Beieriwd  und  luodod  on  hoail. 

a.««io 

Mi  1100 

W.1I00 
an:  ON 

27:  «o 

oglito 

iiaea 

o:i4i 

IU34 

0.               IniUal  liuid. 

SeTonixl  wd  luad«d  on  bai<o. 

J.  000 

aiiooo 
Miooo 

»,7» 

68,1110 

.«S7 

0.              luiliallttid. 

adod. 

Jtevened  aud  Imdod  on  iiosd. 

2.000 
511,000 

IE 

00,100 

89,rao 

'a2 

30 

0. 

luiUallead. 

,B1 

Sey«nod  and  loaded  on  bam. 

354 


STEEL   RAILS. 


"So.  64 — GontinaecL 


Applied  loads. 


Total. 


Pounds. 
2.000 
50,  (MM) 
56,000 
60,000 
63,000 


Maximnm 
fibbr  streas. 


Pound*. 
2,760 
60.100 
76. 010 
82.920 
87,070 


Deflections. 


Inches. 

0. 
.52 
.70 
.97 

1.20 


Snccensive 
deflections. 


Inch. 
0. 
.52 
.18 
.27 
.23 


Deflection 
sets. 


Bemarks. 


Inehss. 
0. 


1.06 


Initial  load. 


Sail  nearly  straight  under  this  load. 


The  rail  is  now  convex  on  the  head  abont  'Ml  on  chord  of  30". 

Micrometer  readings  resomed,  setting  the  instrument  at  sere  under  the  initial  load. 

Loads  applied  to  the  base  the  tamo  as  daring  the  last  loading. 


2,000 
10,000 
20.000 
90,000 
40,000 
50,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,000 
10,000 
20,000 
30.000 
40,000 
60,000 


2,000 
10,000 
20,000 
30.000 
40,000 
50,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,760 
13,820 
27,610 
41,460 
55.280 
60,100 


2,760 
13,820 
27,640 
41,460 
55,280 
69,100 


2,760 
13.820 
27,640 
41,460 
55.280 
69,100 


2,760 
13,  820 
27.640 
41,460 
55,280 
69,100 


0. 
.0182 
.0415 
.0645 
.0880 
.1120 


/ 


0. 

.0182 
.023J 
.0230 
.0235 
.0240 


0. 


.0012 


.0030 


Initial  lottd. 


Beversed  and  loaded  on  head. 


2,000 

2,760 

0. 

10,000 

13,820 

.0275 

20,000 

27,640 

.0687 

0. 

.0275 
.0412 


.0090 
.0278 


0. 
.0103 
.0430 
.0677 
.0940 
.1240 


Bevenfed  and  loaded  on 
0. 


0. 
.0193 
.0237 
.0247 
.0263 
.0300 


.0015 
.0025 
.0043 
.0079 
.0147 


Initial  load. 


base. 
Initial  load. 


/ 


Beversed  and  loaded  on  head. 

Initial  load. 


2,760 

0. 

0. 

0. 

13,820 

.0228 

.0228 

.0043 

27.640 

.0552 

.0324 

.0140 

41,460 

.1065 

.ail3 

.0437 

55,280 

.2002 

.0937 

.1136 

69,100 

.3747 

.1745 

.2640 

0. 
.0235 
.0550 
.0933 
.1459 
.2340 


.0220 
.0533 
.0953 
.1493 
.2704 


Beversed  and  loaded  on  base. 

Initial  load. 


0. 
.0235 
.0315 
.0383 
.0526 
.0881 


0. 
.0045 
.0138 
.0295 
.0593 
.1237 


Beversed  and  loaded  on  head. 

Initial  load. 


0. 
.0220 
.0313 
.0420 
.0540 
.1211 


0. 
.0044 
r0137 
.0319 
.0636 
.1600 


Beversed  and  loaded  with  50,000  pounds  on  the  base  for  the  purpose 
of  straightening  the  raiL 
Transverse  test  discoutiuued. 


iTTo.i^o. 


^ 


JBy^ait^ecL    ^ T  Co.  Sieeh  76 


i/y^^. 


z^ 


K.*^;p  -^i 


3.07 


T 


«5 


.-J 
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STEEL   RAILS, 


355 


No.  65. 
Steel  Rail  No.  30. 


Branded  *^B.  I.  Co.  Steel,  76." 
Height,  3''.96. 
Width  of  base,  3".97. 
Weight  per  yard,  58.05  pounds. 
Ends  supported  SO''  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 


TdUl. 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


S»000 

4.000 
6.000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36.000 
38,000 
40.000 
42,000 
44.000 
46.000 
48,000 
S0,000 
52,000 
54,000 
56.000 
58,000 
60,000 


Maximmn 
fiber  stress. 


Poundt. 

2,560 

5,130 

7.690 

10,260 

12,820 

15,390 

17,960 

20,520 

23,080 

25,660 


Deflections. 


0. 

.0060 
.0100 
.0160 
.0190 
.0234 
.0274 
.0310 
.0358 
.0400 


SaccesHive 
defleptionB. 


Inch. 

0. 

.0050 
.0050 
.0060 
.0040 
.0044 
.0040 
.0042 
.0042 
.0042 


Befloction 
sets. 


Inch. 
0. 


0. 


0003 


KAmarks. 


Initial  load. 


Bail  reversed  in  position  and  loaded  on  head  at  the  middle. 


2,560 
5,130 
7,690 
10,260 
12,820 
15,390 
17,950 
20,520 
23,080 
25,660 
28,210 
80,780 
33,340 
35,910 
38,470 
41.040 
43,600. 
46,170 
48,730 
51,300 
63,800 
56,430 
68,990 
61,500 
64,120 
66,690 
69,250 
71,820 
74,380 
76,960 


0. 

.0065 
.0108 
,0149 
.0194 
.0236 
.0276 
.0317 
.0368 
.0308 
.0440 
.0478 
.0617 
.0665 
.0506 
.0635 
.0675 
.0712 
.0753 
.0792 
.08:35 
.0882 
.0028 
.0984 
.1040 
.1140 
.1360 
.1630 
.2026 
.2502 


0. 
.0056 
.0048 
.0046 
.0046 
.0041 
.0041 
.0041 
.0041 
.0040 
.0042 
.0038 
.0039 
.0038 
.0040 
.0040 
.0040 
.0037 
.0041 
.0030 
.0043 
.0047 
.0046 
.0(156 
.0056 
.0100 
.0220 
.0270 
.0306 
.0470 


0. 


.0008 


.0013 


.0015 


Initial  load. 


E=22,880,000. 


.0025    •  KlasUc  limit 


.0083 


.1333 


Load  released  and  rail  reversed  in  position,  now  loading  the  base  at  the  middle  as  in  first 

instance. 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

U,000 


2,660 

0.* 

0. 

6,130 

.0078 

.0078 

7,690 

.0147 

.0060 

10,260 

.0206 

.0068 

12,820 

.0266 

.0061 

15,390 

.0318 

.0062 

17,960 

.0379 

.0061 

20,520 

.0438 

.0069 

23,080 

.0408 

.0060 

25,660 

.0564 

.0066 

0. 


,0073 


Initial  load. 


.0172 
Load  released  and  rail  reyersed,  and  now  loaded  on  head  at  the  middle. 


\ 


356 


8TEEL   RAILS. 


No.  66 — ContinuecL 


Applied  loads. 


Total. 


2,000 

i.OOO 

0,000 

8.000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
84.000 
86,000 
38,000 
40,000 


2,000 

4.000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 


2.000 
10,000 
20,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48.000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 


2,000 

4,000 

6,006 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Kaximum 
fiber  streaa 


Pounds, 

2.560 

5,130 

7,600 

10,260 

12,820 

15,390 

17,060 

20,520 

23,080 

25,650 


DoflectioiiB. 


Inek, 

0. 

.0046 
.0068 

.0130 
.0176 
.0217 
.0257 
.0208 
.0339 
.0881 


SncoeMive 
defltictioDS. 


Jfidk. 

Ol 

.0046 
.0042 
.0042 
.0046 
.0041 
.0040 
.0041 
.0041 
.0042 


Deflection 
seta. 


Inch. 

a 


,0006 


.0010 


Bemarta. 


laittalload. 


Load  rdeaaed,  zail  zevened,and  loaded  on  base  at  tiie  middls. 


2,560 
12.820 
25,650 
28,210 
30,780 
38,340 
85,910 
88,470 
41,040 
43,600 
46,170 
48,730 
51,300 


0. 

.0190 
.0405 
.0450 
.0615 
.0585 
.0660 
.0745 
.083Q 
.0915 
.1000 
.1096 
.1210 


0. 

.0190 
.0215 
.0045 
.0066 
.0070 
.0074 
.0066 
.0085 
.0085 
.0085 
.0095 
.0115 


0. 

.0009 
.0020 


.0160 


0423 


Initial  load. 


Load  released,  rail  reversed  in  poeition.aad  load  applied  on  bead  at  middle. 


8,560 
6.130 
7,600 
10.260 
12,820 
15,390 
17,050 
20,520 
23,080 
25,660 


0. 

.0043 
.0088 
.0133 
.0177 
.0222 
.0207 
.0312 
.0358 
.0402 


0. 

.0048 
.0045 
.0045 
.0044 
.0045 
.0045 
.0046 
.0046 
.0044 


0. 


.0010 


.0035 


Initial  load. 


Load  released,  rail  retiimad  to  first  position,  and  loaded  on  base  at  middls. 


2,560 
12,820 
25.650 
38,470 
51.300 
53.860 
56.430 
58,000 
61,560 
64,120 
06.600 
69,250 
71,820 
74,380 
76,950 


0. 
.0190 
.0406 
.0616 
.0856 
.0940 
.1038 
.1178 
.1325 
.1472 
.1634 
.1828 
.2010 
.2350 
.2742 


.0190 
.0215 
.0211 
.0240 
.0084 
.0098 
.0140 
.0147 
.0147 
.0162 
.0194 
.0182 
.0340 
.0392 


0. 
.0006 
.0013 
.0028 
.0067 


.0480 


.1542 


Initial  load. 


Load  released,  rail  reyersed,  and  loaded  at  tbe  middle  on  ttie  bead. 


2.560 
5,130 
7,690 
10,260 
12,820 
15,390 
17,950 
20,520 
28,080 
25,650 


0 

.0 

.0060 

.0050 

.0090 

.0049 

.0155 

.0056 

.0205 

.0050 

.0255 

.0050 

.0312 

.0057 

.0363 

.0051 

.0422 

.0059 

.0483 

.0061 

0. 


.0037 


.0110 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  on  tbe  baae  at  tbe  middle. 


I 


STEEL    RAILS. 

No.  65 — ContiDaed. 


Applied  hwdii, 
FfunOt.  I    Prjunb. 


d,  nil  niveraed  In  poslllun,  mdiI  loudi^  oii  hr-nd  Ht  tbo  middle. 


I.  too 

3.MH              0 

0 

i.OdC 

stSw 

33, 3M 

mw 

w<im 

CMI 

w.*» 

W.flUCl 

Ul« 

Loud  nleBBOl,  nil  niver 

wd,uj 

l<a<M0Dt 

2,  MO 

U,U 

.01.18 

358  6TEEL   BAILS. 

No.  74. 

Bail  No.  30. 

Height  at  middle,  3''.95. 

Ends  supported  22'M  apart.    Loaded  on  base  at  the  middle 

Ultimate, strength,  95,700  pounds;  E=90,410  i>oimdj9  per  squMe 
inoii. 

Fractured  with  permanent  deflection  hardly  appreciable. 

Appearance,  granular,  radiating  from  a  point  at  the  surface  of  tiie. 
head. 

The  metal  to  a  depth  of  from  '^01  to  '^03  under  the  tread  of  the 
wheel  presented  a  sheared  appearance. 


No.  75. 
Eail  No.  30. 

Height  at  middle,  3".95. 

Ends  supported  22'M  apart.    Loaded  on  the  head  at  middle. 

There  was  a  fifteen-sixteenths  inch  drilled  hole  through  the  web,  ^ 
inches  from  middle  of  specimen. 

At  100,000  pounds  pressure  a  crack  started  at  the  hole  in  the  web, 
extending  obliquely  three-eighths  inch. 

Ultimate  strength,  103,900  pounds;  E=98,160  pounds  per  square 
inch. 

Fractured  obliquely,  extending  the  crack  at  the  bolt  hole  in  the  web 
to  the  top  surface  of  the  head,  and  from  the  bolt  hole  obliquely  thron^b 
the  base.  Appearance,  granular,  radiating  on  each  side  from  the  * 
hole.        « 


' 
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8TEEL   BAILS. 


859 


No.  66. 

Steel  Bail  Ko.  32. 

Section  of  new  rail,  branded  "  A-B-S-89,  lll.» 

Height,  4".50. 

Width  of  base,  4".18. 

Weight  per  yard,  65.02  ponnds. 

Ends  supported  30''  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 

Maximam 
fiber  atresa, 

PoundM. 

Pound*, 

2.000 

2,060 

6,000 

6.180 

10,000 

10,300 

14,000 

14.420 

18,000 

18,»40 

20,000 

20,600 

24,000 

24,720 

28,000 

28,840 

30,000 

30.900 

10,000 

10,300 

30,000 

30.000 

32,000 

32,960 

34,000 

35,020 

36,000 

37,000 

38,000 

39,150 

40,000 

41,210 

42,000 

43,270 

44,000 

45.330 

46.000 

47,390 

48,000 

49,450 

SO,  000 

51,510 

Deflectiona. 


Ineh. 

0. 

.0076 
.0143 
.0210 
.0272 
.0302 
.0363 
.0425 
.0454 


.0447 
.0477 
.0507 
.0536 
.0664 
.0592 
.0622 
.0650 
.0679 
.0708 
.0737 


Sncceasive 
deflootiona. 


Inch. 

0. 

.0076 
.0067 
.0067 
.0062 
.0030 
.0061 
.0062 
.0029 


.0007 
.0030 
.0030 
.0029 
.0028 
.0028 
.0030 
.0028 
.0029 
.0029 
.0029 


Deflection 
aeta. 


Ineh. 
0. 


.0002 


.0004 
.6605 


Kemarka. 


Initial  load. 


Rested  under  load  15  boors. 


.0002 


.0005 


Load  reloaaed,  rail  re^raed  in  position,  and  loaded  on  the  hesd  st  the  middle. 


2,000 

2,060 

0. 

0. 

6,000 

6,180 

.0067 

.0067 

10.000 

10.300 

.0131 

.0064 

14,000 

14,420 

.0196 

.0065 

18,000 

18,540 

.0257 

.0061 

20,000 

20,600 

.0285 

.0028 

24,000 

24,720 

.0345 

.0060 

28,000 

28,840 

.0105 

.0060 

30,000 

30,000 

.0435 

.0030 

34,000 

35,020 

.0492 

.0057 

38,000 

30,150 

.0550  ' 

.0058 

40,000 

41,210 

.0677 

.0027 

44.000 

45,330 

.0638 

.0061 

48,000 

49,450 

.0696 

.0058 

50,000 

51,  510 

.0726 

.0030 

52.000 

53,570 

.0760 

.0034 

54,000 

55,630 

.0790 

:0030 

66,000 

57,690 

.0821 

.0031 

58.000 

59,750 

.0854 

.0033 

60.000 

61, 810 

.0887 

.0033 

62.000 

63,870 

.0925 

.0038 

64,000 

66,930 

.0962 

.0037 

66^000 

67,900 

.1000 

.0038 

68,000 

70,050 

.1037 

.0037 

70.000 

72,  llOl 

.1085 

.0048 

72.000 

74,170 

.1135 

.0050 

74,000 

76,230 

.1181 

.0046 

76.000 

78,290 

.1238 

.0057 

78,000 

80.350 

.1298 

.0060 

80,000 

82.410 

.1397 

.0009 

82,000 

84,470 

.1520 

.0123 

84,000 

86,530 

.1732 

.0212 

86,000 

88.590 

.1913 

.0181 

88,000 

00,650 

.2145 

.0232 

90.000 

•2,710 

.2395 

.0250 

0. 


0. 


—.0002 


0. 


0. 


,0008 


IniUal  load.^ 


E  1=22,460,000. 


0028  I  Elasticlinat 


0085 


,0247 


.1068 
Bail  reyersed  in  poaltion  and  loaded  on  base  at  the  middle. 


9» 


K<6';u^ 


^/is 
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Aptdiert  loud.. 
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i.llM 
t,om 
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IiiilUl  load. 
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«»tlho  middle. 

B>»d 

0 
rsol 

a 

oii; 
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inpu 

IU51 
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IMU 

lOjlO 
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0037 

0-JS2 
(1325 
0305 

npo*! 

.ooia 

.ooo;( 
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No.  60 — GoutinuecL 


Applied  loadfl. 


Totid. 

Maximum 
fiber  8tre«8. 

Pounds. 

Poundt. 

2,000 

2.060 

10.000 

10,300 

20,000 

20,600 

80,000 

30,900 

40,000 

41, 210 

60,000 

51, 510 

60,000 

*  61,810 

70,000 

72, 110 

80,000 

82,410 

10,000 

10,300 

90,000 

92,710 

02.000 

94,780 

94,000 

96.840 

96,000 

98,906 

08,000 

•100,960 

100,000 

103,020 

10,000 

10,300 

20,000 

20,600 

30,000 

30,900 

40,000 

41, 210 

50,000 

51,510 

60,000 

61,810 

2,000 

4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
10,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
^0.000 
38,000 
36,000 
40,000 
42.000 
44.000 
46,000 
48,000 

50,000 

48,000 
46.000 
52,000 
54,000 
56,000 
58,000 

60,000 


2.000 

4,000 

6,000 

8,000 

10,000 

12, 050 

14,000 

16,000 

18.000 


DefleotioDB. 


Inch. 

0. 

.0135 
.0297 
.0456 
.0610 
.0765 
.0920 
.1080 
.1262 


.1492 
.1665 
.1932 
.2180 
.2470 
.2769 
.1350 
.1608 
.1660 
.1808 
.1958 
.2110 


Sncoe-Asive 
deflections. 


Inch, 

0. 

.0135 
.0162 
.0159 
.0154 
.0155 
.0155 
.0160 
.0182 


.0173 
.0267 
.0248 
.0290 
.0299 
— .  1419 
4-.  0198 
.0152 
.0148 
.0150 
.0152 


Deflection 
aeU. 


Jneh. 

0.  * 
.0002 
.0010 
.0014 
.0022 
.0025 
.0035 
.0048 
.0078 


BanMtrki. 


Initial  load. 


'  Heated  under  load  15  hoozi. 


.1223 
.1222 
.1220 
.1218 
.  1218 
.1217 
.1218 


Reversed  in  position  and  loaded  on  the  head  at  the  middlo. 


2,060 
4,120 
6,180 
8,240 
10,300 
12,360 
14,420 
16,480 
18,540 
20,600 
10,300 
18.540 
20,600 
22,660 
24,720 
26,780 
28,840 
30,900 
32.960 
35.020 
37,090 
39,150 
41. 210 
39,150 
37,090 
41, 210 
43,270 
45,330 
47,390 
49,450 

51,510 

49,450 
47,390 
53,570 
55,630 
57,690 
59,750 

61, 810 


{ 


{ 


0. 

.0045 
.0087 
.0132 
.0177 
.0220 
.0267 
.0317 
.0362 
.0417 
.0263 
.0388 
.0423 
.0457 
.0510 
.0563 
.0617 
.0674 
.0736 
.0792 
.0852 
.0015 
.0980 
.0962 
.0935 
.1003 
.1062 
.1116 
.1187 
.1267 
.1342 
.1367 
.  1348 
.  1320 
. 1433 ' 
.1508 
.1586 
.1698 
.1762 
.1820 


0. 
.0045 

0. 

Initial  load. 

.0042 

.0045 

.0045 
.0043 

.0047 

.0047 

.0050 

.0045 

.0055 
—.0154 
+.01^5 

.0035 

.0131 
.0131 
.0131 

■N. 

.0034 

.0053 

.0053 

.0054 

.0057 
.0062 

.0232 

.0U56 

.0060 

.0063 

.0065 
—.0018 
—.0027 
+.0068 

.0059 

.o:)88 

.0397 
.0398 

.0054 

.0071 

.0080 

.0075 

.0025 
— . 0019 
—.0028 
+  .0113 

.0075 

.0626 

..06:i5 

.0633 

After  5  mlnntei. 

.0078 

.0112 

.0064 

rinfn<Wl{|it«  flAfl^don. 

.0058 

.0925 

After  5  minutes. 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 


2,060 

4,120 

6,180 

8, 240 

10,300 

12,  :i60 

14, 420 

16,480 

18,540 


0. 


0. 


0. 


Initial  load. 


.0039 

.0030 

.0074 

.0035 

.0109 

.0035 

.0144 

.0035 

.0177 

.0033 

.0213 

.0036 

.0249 

.0036 

.0282 

.0033 

.0011 
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No.  66 — Continued. 


Applied  loada. 

Deflectiona. 

SneceasiYe 
deflections. 

Defleciian 
Beta. 

Remarka. 

Total. 

Maximum 
fiber  streas. 

Pougidi. 
20.000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50.000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64.000 
66,006 
68,000 
70,900. 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98.000 

100,000 
80,000 
80.000 
90.000 
90,000 

100,000 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
80,000 
90,000 
100,000 

2,000 
10,000 
20,000 
90,000 
46,000 
50,000 
60,000 
70,000 
80.000 
90,000 
100,009 

Pounds. 
20.600 
22,600 
24,720 
26,780 
28.840 
30,900 
32,960 
35,020 
37,090 
39.150 
41. 210 
43  270 
45,330 
47,390 
49,450 
51,610 
63,570 
55,630 
67,600 
56,750 
61,810 
63,870 
65,930 
67,990 
70,050 
72,110 
74, 170 
76,230 
^  78,290 
•  80,350 
82.410 
84,470 
86,530. 
88,590 
90,610 
92,710 
94.780 
96,840 
98,890 
100.960 
103,020 
82, 410 
82,410 
92,710 
92,710 

103,020 

Kev 

2,060 
10,300 
20,600 
30,900 
41,210 
51,510 
61.810 
72,110 
82,410 
92.710 
103,020 

Eov 

2.060 
10.300 
20,600 
30,900 
41,210 
51,510 
61,810 
72, 110 
82.410 
■    92,710 
103,020 

Bovei 

Inch, 
.o:n8 

.0352 
.0387 
.0422 
.0457 
.0493 
.0530 
.0562 
■       .0597 
.0633 
.0671 
.0708 
.0743 
.0783 
.0821 
.0862 
.0906 
.0946 
.0986 
.1026 
.1071 
.1126 
.1168 
.1215 
.1265 
.1318 
.1384 
.1434 
.1488 
.1545 
.  1617 
.1692 
.1756 
.1828 
.1895 
.1987 
.2111 
.2188 
.2297 
.24.^ 
.2632 
.2302 
.2299 
.2459 
.2464 
(       .2675 
<       .2725 
(       .2760 

eraed  in  poai 

0. 

,0177 
.0420 
.0676 
.0987 
.1350 
.1808 
.2380 
.2900 
.3799 
.4975 

eraed  in  poai 

0. 

.0171 
.0402 
.0645 
.0930 
.1267 
.1677 
.2188 
.2815 
.3608 
.4645 

'aed  in  posili 

Inch. 

.wm 

".0034 
.0035 
.0035 
-    .6035 
.0036 
.0037 
.0032 
.Oa'io 
.0030 

.oo:^ 

.0037 
.0035 
.0040 
.0038 
.0041 
.0044 
.0040 
.0040 
.0040 
.0045 
.0055 
.0042 
.0047 
.0050 
.0053 
.0060 

.(mo 

.0054 
.0057 
.0072 
.0075 
.0064 
.0072 
.0067 
.0002 
.0124 
.0077 
.0109 
.0138 
.0197 
— .0:J30 
—.0003 
+.0160 
.0005 
.0211 
.0005 
.0035 

tion  and  loai 

0. 

.0177 
.0243 
.0256 
.0311 
.0363 
.0458 
.0572 
.0520 
.0899 
.1176 

ition  and  loai 

0. 

.0171 
.0231 
.0243 
.0285 
.  0337 
.0410 
.0511 
.0627 

»>.  079:1 
.1037 

on  and  loadc 

Inch. 
.0027' 

Iinmedinte  deflection. 
After  5iiiinuteH. 
After  65  minutes. 

sad  at  the  middle. 

Initial  load. 

ue  at  the  middle. 
Initial  load. 

id  at  the  middle. 

.0050 

.0081 

.0125 

.0186 

.0284 

.0428 

.0641 

.1107 
.1112 
.1112 
.1117 
.  1121 

.  1245 

led  on  the  h< 

0. 

.0046 
.0123 
.0230 
.0390 
.0600 
.0905 
.1327 
.1695 
.2430 
.3422 

ded  on -the  bi 

0. 

.0042 
.0113 
.0202 
(0335 
.0518 
.0776 
.1135 
.1605 
.2241 
.3105 

;d  on  the  hen 
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Ko.  66 — Gontinaed. 


Applied  loodff. 

Snooessive 
deflections. 

Deflection 
sets. 

Total. 

ICaximam 

Deflections. 

Rwnarlrs. 

fibei  stress. 

• 

Pound*. 

Pound*. 

IneK 

InoK 

JndL 

2,000 

2,060 

0. 

^   0. 

0. 

Initial  load. 

• 

10,000 

10,300 

.0163 

.0163 

.0035 

V 

20,000 

20,600 

.0385 

.0222 

.0096 

30,000 

30,900 

.0634 

.0249 

.0190 

40,000 

41, 210 

.0905 

.0271 

.0811 

60,000 

61. 510 

.1235 

.0330 

.0488 

<H).000 

61, 810 

.1628 

.0393 

.0727 

70.000 

72, 110 

.2138 

.0610 

.1088 

80,000 

82,410 

•      .2752 

.0614 

.1546 

• 

90,000 

92,710 

.3545 

.0793 

.2177 

100,900 

103,020    ^         .4505    '          .1060    >         .3066    < 

Reversed  in  positioD  and  loaded  on  the  base  at  the  middle. 

■ 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0168 

.0169 

.0037 

20.000 

20,600 

.0392 

.0223 

.0103 

30,000 

30,900 

.0633 

.0241 

.0188 

40,000 

41. 210 

.0905 

.0272 

.0304 

50.000 

51, 510 

.1232 

.0327 

.0480 

60.000 

61, 810 

.1619 

.0387 

.0715 

70.0U0 

72. 110 

.2102 

.0483 

.1046 

80.000 

82,410 

.§687 

.0585 

.1484 

90,000 

92,710 

.3482 

.0795 

.2113 

100,000 

103, 020 

.4452 

.0970 

.2014 

/ 

Load  of  100,000  pounds  applied  twenty  timea,  ten  times  each  to  head  and  base. 
was  sustained  one-half  minute  each  time  applied. 

Thsksd 

lioversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

2.060 

0. 

0. 

0. 

Initial  load.               # 

10.000 

10,300 

.0171 

.0171 

.0037 

20,000 

20.600 

.0391 

.0220 

.0003 

30,000 

30,900 

.0632 

.0241 

.0182 

* 

40,000 

41,210 

.0900 

.0268 

.0295 

50,000 

61,510 

.1208 

.0308 

.0450 

/ 

60,000 

61. 810 

.1586 

.0378 

.0676 

w 

70,000 

72,110 

.2050 

.0464 

.0990 

80,000 

82,410 

.2500 

.0540 

.1372 

90,000 

92,710 

.3407 

.0817 

.2024 

100,000 

103,020 

.4410 

.1003 

.2866 

BeTersed  in  position  and  loaded  on  the  base  at  the  mfddlA. 

2,000 

2,060 

0. 

0. 

0. 

Initial  hMd. 

10,000 

10,300 

.      .0163 

.0163 

.0033 

20,000 

20,600 

.0386 

.0223 

.0091 

30,000 

30,900 

.0625 

.0240 

.0168 

40.000 

41,210 

.0810 

.0185 

.0213 

60,000 

51,510 

.1141 

.0331 

.0390 

60,000 

61,810 

.1536 

.0395 

.0626 

70,000 

72,110 

.2020 

.0484 

.0965 

80,000 

82,410 

.2603 

.0583 

.1383 

90,000 

92, 710 

.3370 

.0767 

.1988 

100,000 

103,020 

.4379 

.1009 

.2818 

Bail  rested  3  months  27  days,  then  test  resamed,  loading  on  the  head  at  the  midflS' 

2,000 

2,060 

0. 

0. 

0. 

Initial  load.       * 

10,000 

10,300 

.0132 

.01,32 

.0002 

20,000. 

20,600 

.0291 

.01.^ 

.0003 

30,000 

30,900 

.0450 

.0159 

.0007 

- 

40,000 

41, 210 

.0620 

.0170 

.0023 

50,000 

51. 510 

.0812 

.0192 

.0066 

60.000 

61,810 

.1047 

.0236 

.0150 

70,000 

72, 110 

.1370 

.0323 

.0328 

80,000 

82, 410 

.1660 

.0290 

.0455 

• 

90,000 

92,710 

.2378 

.0718 

.1010 

100,000 

103.020 

.8426 

.1048 

.1874 

Rail  reversed  and  loaded  on  the  base  at  the  middlo. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10.000 

10,300 

.0155 

.0155 

.0023 

20,000 

20,600 

.0358 

.  0203 

.0072 

30,000 

30,900 

.0585 

.0227 

.0139 

40,000 

41,210 

.0832 

.0247 

.0225 

50,000 

61, 510 

.1113 

.0281 

.03^3 

Micrometer  disturbed. 

'  ioo.ooo 

""liiii'im" 

Rail  reverse*!  and  louded  on  the  head  at  the  middle. 

. 
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Applied  loadB. 

« 

Successive 
deflections. 

Deflection 
sets. 

Total. 

Maximum 

Deflections. 

Remarks. 

dber  stress. 

Founds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,000 

2,060 

0. 

0. 

0- 

Initial  load.    • 

10,000 

10.300 

.0162 

.0162 

.0027 

20,000 

20,600 

.0867 
.0992 

.0205 

.0078 

30.000 

30,900 

.0225 

.0140 

40,000 

41. 210 

.0840 

.0248 

.0229 

50,000 

51, 510 

.1123 

.0283 

.0353 

00,000 

61. 810 

.1448 

.0325 

.0519 

70,000 

72, 110 

.1837 

.0889 

.0755 

80,000 

82,410 

.2300 

.0463 

.1066 

90.000 

92,710 

.2898 

.0598 

.1504 

100,000 

103,020 

.S-no              .0872    >         .2206 

Lofldou  with  100,000  ponnda  ten  times  each  on  base  and  head,  reversing  the  rail  between  each 
loading.    The  laat  load  was  i^iplied  to  the  head . 

Rail  reTened  and  loaded  on  the  ba«e  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10.000 

10,300 

.0163 

.0163 

.0032 

20,000 

20,600 

.0377 

.0214 

.0000 

30,000 

30.000 

.0616 

.02;)9 

.0179 

40,000 

41, 210 

.0888 

.0272 

.0277 

50,000 

51, 510 

Aim 

.0300 

.0427 

60.000 

61,810 

.1563 

.0366 

.0646 

70.000 

72,110 

.2u:i8 

.0475 

.0058 

80,000 

82. 410 

.2625 

.0587 

.1375 

90,000 

92.710 

.3340 

.0715 

.1940 

100,000 

108,020 

.4258 

.0918 

.2695 

Bail  reversed  and  loaded  on  the  head  at  the  middle. 

2,000 

2.060 

0. 

0. 

0. 

Initial  load. 

10.000 

10.300 

.0172 

.0172 

.0043 

2U.000 

20,600 

.0390 

,0218 

.0095 

30,000 

30.900 

.0575 

.0185 

.0177 

40.000 

41,210 

.0806 

,fKV2l 

.0285 

50.000 

51, 510 

.1208 

.0312 

.0436 

80.000 

61,810 

.1580 

.0372 

.0648 

70.000 

72,110 

.2033 

.0453 

.0949 

80,000 

82,410 

.2602 

.OfiOO 

.1360 

90,000 

92,710 

.3300 

.0707 

.1947 

100.000 

103,020 

.4187 

.0678 

.2620 

Loaded  with  100,000  nounds  ten  thnea  each  on  base  and  head,  reversing  the  rail  between 
each  loading.    The  last  load  wan  applied  to  the  head. 
The  rail  wan  porceptlblv  wanned  uy  the  re|>eated  loading. 
Rail  now  reversed  and  loaded  on  the  base  at  the  middle. 

2.000 

2,060 

0. 

0. 

0. 

IniUal  load. 

10,000 

10,300 

.0166 

.0166 

.0039 

20,000 

20,600 

'.0380 

.0214 

.0093 

80,000 

30,900 

.0618 

.  0238 

.0175 

40,000 

41, 210 

.0800 

.  0272 

.0283 

60,000 

51,510 

.1217 

.0327 

.04.'K) 

Rested  under  10,000  pounds  14  hours. 

60,000 

61,810 

.14.58 

.0241 

.  0.^53 

70,000 

72,110 

.1065 

.0507 

.0890 

80,000 

82.410 

.25r2 

.0607 

.1338 

90,000 

92,710 

.3316 

.0744 

.1922 

100,000 

103,020 

.4255 

.0939 

.2605 

• 

Rail  reversed  and  loaded  on  the  head  at  the  middle. 

S»000 

2.060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0160 

.0160. 

.0035 

20,000 

20,600 

.0372 

.0212 

.0067 

80.000 

30.900 

.0615 

.0243 

.0171 

40,000 

4i;  210 

.0873 

.0258 

.0270 

fiO.000 

51, 510 

.no.'} 

.0320 

.0427 

00.000 

61, 810 

.'1555 

.0302 

.0631 

70.000 

72,110 

.2081 

.0526 

.0921 

80,000 

82,410 

.2575 

.0404 

.1335 

90.000 

92,710 

.3288 

.0713 

.1887 

100,000 

103,020 

.4230 

.0042 

.2662 

' 

Bail  reversed  and  loaded  with  80,000  pounds  on  the  base  at  the 
middle  for  the  purpose  of  straightening  the  head. 

Transverse  test  discontinued  and  tensile  specimen  taken  firom  the 
head. 
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STEEL   RAILS. 


No.  6l 

Steel  Kail  No,  34. 

Branded  "  W.  I.  Co.  Steel,  82.'' 

Height,  4'^41;  width  of  base,  4".49;  weight  per  yard,  64.66  ponndB. 

Supported  at  ends  54"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


2,000 
4,000 
G.OOO 
8,000 

10,000 
4,000 
6.000 
8,000 

10,000 


2,000 
4.000 
({.000 
8.000 

10.000 
4,000 
0.000 
8.000 

10,000 


2,000 

4,000 

6.0IK) 

8.000 

10.000 

10,000 

4,000 

C.000 

8.000 

10,000 


2,000 
4.000 
0, 000 
8. 000 

10,000 
4,  (KXI 
6,000 
8.000 

10,000 


2.000 

4,  (MtO 

6,000 

8,000 

10,  (K)0 

12,000 

14,000 

16,000 

18,000 

20,000 


MRximntn 
fiber  stresH. 


Pounds. 

3.700 

7,400 

11.100 

14,  800 

18, 500 

7,400 

11, 100 

14. 800 

18,500 


Deflocttons. 


Inch. 
0. 

.oim 

.0:115 
•  .0477 
.0635 
.0103 
.0321 
.0481 
.0636 


RnrccmiTe 
defletttioiu. 


Ifieh. 
0. 
.0157 

.0158 
.0162 
.0158 
—.0472 
+.  0158 
.0160 
.0155 


Deflection 
sets. 


Inch. 
.0 


.0007 


.0009 


Semarks. 


Initial  loud. 


BeTers«d  and  loaded  on  baao. 


3,700 

'    0. 

0. 

7,400 

.0106 

.0166 

11.100 

.o:j27 

.0161 

14,800 

.0488 

.0161 

18,500 

.0050 

.0162 

7.400 

.0177 

—.0473 

11.100 

.  0.(35 

+.0158 

14,8«)0 

.0493 

.0158 

18,500 

.0653 

.0160 

Distance 

between  en< 

1  supports 

2,880 

a 

0. 

5,750 

.0085 

.0085 

8.630 

.0167 

.0082 

11.510 

.  0243 

.0078 

14,  31H) 

.0322 

.0079 

14,390 

.0331 

.0009 

5,7i]^ 

.0006 

— .  0235 

8.630 

.0175 

+  .0079 

n.r.io 

.02.W 

.  (Ht75 

14, 300 

.0331 

.0081 
leverMMl  ai 

2.880 

0. 

0. 

ry,  vrK) 

.0000 

.0090 

8.  KM) 

.0173 

.  O0S3 

ILTjIO 

.  02.-..'> 

.  0082 

14.:<'.K) 

.  o.{:i.'> 

.OOSO 

5.  vr.o 

.  (1102 

— .  023i 

8.  vao 

.0177 

+.  0075 

11,510 

.0258 

.0081 

14,300 

.0336 

.0078 

0. 


0015 


.0012 


Initial  load. 


0. 


0008 
0015 


0015 


'.    Loaded  on  the  head. 
Initial  load. 


0. 


0020 


Initial  loud. 


.0020 


Distance  between  end  snpports  reduced  to  30".'  Loaded  on  the  head. 


2,050 

4,110 

6,100 

8, 220 

10, 270 

12,330 

14,380 

16, 440 

18,400 

20,550 


.0037 

.0037 

.0070 

.0(W3 

.0102 

.0032 

.  0135 

.0<)33 

.0108 

.  003:$ 

.0200 

.0032 

.  0232 

.0032 

.  0266 

.0033 

.0295 

.0030 

0. 


0004 


Initial  load. 


0006 


Reversed  and  loaded  on  base. 
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Applied  londs. 


Total. 


2,000 

4.000 

6.000 

8,000 

10,000 

12,000 

4,000 

A  000 

18,000 

20,000 


li 


2,000 
10,000 
20,000 
22,000 
30.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7O,0OD 
72,000 
74,000 
76,000 
78,000 
80,000 


76,000 


Maximnm 
fiber  stress. 


Poundt. 

2,050 

4.110 

6,100 

8,220 

16,270 

12,330 

14,380 

16,440 

18,490 

20,550 


2,050 
10.270 
20,550 
22.600 
30,820 
41,100 
43,150 
45,210 
47,260 
49,320 
51,380 
53,430 
55.480 
57,540 
59,500 
61,650 
63,700 
66,760 
67,810 
69,870 
71,920 
73,980 
76,030 
78,090 
80,140 
82,200 


78,090 


Deflections. 


Inchei, 
0. 

.0040 
.0075 
.0105 
.0136 
.0168 
.0200 
.0*234 
.0267 
.0299 


SuooesslTe 
deflections. 


Inch. 

0. 

.0040 
.0035 
.0030 
.0031 
.0032 
.0032 
.0034 
.0033 
.0032 


Deflection 
sets. 


Jneh. 
0. 


Bemarks. ' 


Initial  load. 


.0002 


.0006 


BeToreed  and  loaded  on  bead. 


0. 
.0133 
.0207 
.0330 
.0453 
.0618 
.0650 
.0685 
.0722 
.0762 
.0Bu5 
.0860 
.0011 
.1006 
.1180 
.1790 
.2435 
.2946 
.3557 

N  .4245 
.4930 
.58 
.67 
.78 
.90 

1.08 


0. 


.0183 
.0164 
.0033 

0. 
.QPOO 
.0007 

.0123 
.0165 
.0032 

.0005 
.0017 

.0035 

.0037 

.0040 

.0043 
.0045 

.0048 

.0061 

.0095 

.0174 

.0610 
.0645 

.0864 

.0511 

.0611 

.0688 

.0685 
.0870 

.3795 

.09 

.11 

.12 

.18 

IiiitlAl  loud. 


K  =.21,560,000. 
Klastio  liiuik 


Reversed  and  loaded  on  base. 

I  Bail  ft'actored. 


Granular  apx>earance7  radiating  fi*om  lower  side  of  the  head. 

The  metal  &om  the  surface  of  the  head  to  a  depth  of  about  ''.05  pre- 
sented a  smootli  surface  at  the  fracture,  having  the  appearance  of  a 
sheared  fracture. 
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No.  es. 

Test  of  another  piece  op  Bail  No.  3i. 


Ends  supported  54"  apart. 
Loaded  at  the  middle  on  the  base. 


Applied  loads. 
Totol 


Povnde. 

2.000 
4.  UUO 
6,  (MM 
8.<H)0 
10,000 
12.000 
14,000 
10.000 
18,000 
20,000 
22.000 
24.000 
26,000 
28,000 
30,000 
32, 000 
33,400 


Maximum 
fi)>or  Hireaa. 


Pound*. 
3, 700 
7.400 
11.100 
14,800 
18.500 
21 200 
25, 890 
29.590 
33.290 
36,990 
40,690 
44.390 
48,000 
51,790 
55,490 
59,100 
61, 770 


Deflectiona. 


Inch. 

0. 
.0188 
.  0370 
.0550 
.0722 
.0895 
.1062 
.1225 
.  1392 
.1563 
.1743 
.1975 
.2320 
.2867 
.3820 
.  56 


Sarceaaive 
deflectiona. 


Jf%eh. 

0. 
.0188 
.  0182 
.0180 
.0172 
.0173 
.0167 
.0163 
.0167 
.0171 
.0180 
.02.J2 
.  0345 
.0547 
.0953 
.178 


Deflection 
•    acta. 


IncX. 
0. 


0020 


0097 


1578 


Ilemarka. 


Initial  load. 


Ultimate  etrength. 


Granular  fi*a<;ture;  the  metal  at  the  worn  surface  of  the  head^  for  a 
depth  of  about  ".05^  had  a  smooth^  sheared  appearance. 


STEEL    RAILS.  3G9 

No.  92. 

Bail -No.  34. 

Top  surface  of  head  plaaed  off,  aud  comers  roaaded  with.  ■^"  radios. 
Height,  4".20. 
Width  of  base^  4".50; 
Ends  Bopported  30"  apart. 
Loaded  on  base  at  the  middle. 


AppH>d  hud!. 

DeMection 

Total. 

FouiHto. 
a.  (WO 
tow 

!!.«» 

i«;ouo 

18,000 
»,IIO0 
B.OOO 
M,000 
M,MO 
28.000 
30.000 

atoon 

as 

88,000 

wiooo 

wiooo 
W.ooo 
an, 000 

ss 

M.OOO 

7a,ioo 
leiooo 

Hulmam 
■fiber  tlnm 

dsflFrliniiB 

Pounds, 
2.220 

oliwo 

24il30 

Mleso 

28,  BW 

3a',  mt 

44]  «W 

M.650 
48.870 
Gl.ORD 

esisBO 

75,520 
'     77, 7« 

82:190 

88!  030 

so!  100 

lacha 

OOl" 

D33U 

ojo- 
osos 

!dB38 

:» 
2: 17 

oasB 

0»40 
:0O48 

ionit 
ill 

.20 

/    h. 

ooie 

00» 

lultlalkHd. 

E=2],710,«». 
Elutlclimlt. 

StuJii  atarli  from  buna. 
Dltimnte  Btremrth. 

.OUK 

.0508 

DeflectionB  continned  beading  the  rail  through  37°  without  fracture. 
H.  Ex.  161 2i 


370  BT££L   RAILS. 

No.  93. 
Bail  No.  34. 

Longer  end  of  specimen  No.  92. 

Ends  supported  17".l  apart. 

Loaded  on  head  at  the  middle;  168,000  poundfl  applied,  which  bent 
the  rail  through  50  degrees  without  fracture.  S  =  106,350  pounds  per 
square  inch. 

No.  69. 

Piece  op  Bail  No.  34L 

Distance  between  end  bearings,  30  inches. 
Loaded  on  the  base  at  the  middle. 
Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  63,900  pounds;  B  =  65,660  pounds  per  square 
inch.  * 

Granular  fracture,  sheared  appearance  ''.05  deep  at  surface  of  head. 
Sharp  snapping  sounds  were  heard  when  load  reached  61,000  pounds. 
Permanent  deflection  before  rupture,  inappreciable. 

No.  70. 
•  Piece  of  Bail  No.  34. 

Distance  between  end  supports,  30  inches.   . 

Loaded  on  the  head  at  the  middle. 

Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  99,800  pounds;  B  =  102,550  pounds  x>er  square 
inch. 

Deflections  continued  after  passing  the  maximum  load  until  the  rail 
was  bent  an  angle  of  40  degrees. 

Bail  not  fractured. 


STEEL   RAIL&  371 

ITo.  71. 
PiEOE  OF  Bail  No.  34,  about  20  Inches  Long. 

There  were  granular  fractures  at  each  end  of  this  piece  where  frac- 
ture had  been  caused  by  bending,  the  head  being  on  the  tension  side 
of  the  bend. 

The  end  fractures  occurred  without  appreciable  permanent  deflection 
preceding  rupture. 

In  the  present  tests  the  loads  were  applied  on  the  head,  with  the  end 
bearings  17'^  apart. 

(Jltiinate  strength,  162,000  pounds;  B  =  94,330  pounds  per  square 
inch. 

After  passing  the  maximum  stress  loads  were  continued,  increasing 
the  deflection  of  the  rail.  When  the  rail  had  been  bent  through  an 
angle  of  about  25  degrees,  a  crack  was  started  at  the  edge  of  the  outer 
flange  of  the  base,  at  a  place  where  a  spike  in  the  tie  had  worn  a  notch 
in  the  flange. 

The  metal  had  been  worn  away  until  this  notch  caused  by  the  abra- 
siye  action  of  the  spike  was  'MO  deep.  This  place  came  at  the  middle 
of  the  span  between  the  end  bearings. 

The  crack  in  the  flange  gradually  extended  to  a  depth  of  f '^  as  the 
deflection  of  the  rail  increased,  presenting  an  oblique  sheared  surface 
in  appearance. 

When  the  rail  had  reached  the  maximum  deflection,  and  had  been 
bent  through  an  angle  of  30  degrees,  the  balance  of  the  rail  parted  with 
a  granular  fracture,  radiating  from  the  notched  flange. 

At  the  worn  surface  of  the  top  of  the  head  the  metal  from  '^02  to 
''.05  deep  had  a  serrated  sheared  appearance,  with  inclined  lines  be- 
tween layers  of  metal  which  had  flowed  in  an  outward  direction  .under 
the  wheel  pressures. 


372  STEEL   RAILS. 

No.  72, 

Bail  No.  34. 

One  end  from  test  No.  67. 

Head  planed  off,  redncing  height  to  4''.25y  for  the  purpose  of  ranoy- 
ing  the  metal  immediately  affected  by  the  cold  flow  caused  by  the 
wheel  pressures  when  in  service. 

Supported  at  ends  30''  apart. 

Loaded  at  the  middle  on  the  base. 

Ultimate  sti'ength,  54,900  pounds. 


Appearance,  granular;  the  * — ^^^  comers  a  a  showed  metal  which 
had  flowed  under  the  wheel  pressures. 


No.  72a. 

One  end  of  fractured  section  No.  72. 

Corners  at  a  a  rounded  in  the  planer  and  tested  with  end  beaiiDgs 
17'M  apart. 
Loaded  on  the  base  at  the  middle. 
Ultimate  strength,  152,000  pounds. 
The  rail  was  bent  through  an  angle  of  40  degrees  without  fractoie. 


No.  72b. 

Head  of  the  rail  of  other  fractured  end  cut  off,  corners  rounded  at 
a  a,  and  bent  60  degrees  without  fracture.  The  upi>er  aide  of  head  vaa 
on  the  convex  side  of  the  bend. 


8TESL  BAILS.    ,  878 

No,  73. 

PiEOE  OP  Bail  No.  34. 

■ 

Distance  between  end  bearings^  22^M  inches.  Loaded  on  bead  at  tbe 
middle. 

Ultimate  strength^  122^100  pounds;  B=:92^420  pounds  per  square 
inch. 

Bail  bent  38  degrees  without  fracture. 

The  head  was  partly  overturned  by  the  pressure  during  the  test, 
and  the  web  and  flanges  badly  distorted. 

« 

No.  73a. 

Head  of  Bail  No.  34. 

Bent  transversely  with  top  surface  of  head  on  the  tension  side. 
Fractured  in  a  brittle  manner  with  a  granular  appearance;  the  metal 
next  the  top  surface  showed  an  oblique  sheared  appearance. 
Piece  bent  through  about  5  degrees  before  rupture. 

No.  736. 

Head  op  Bail  No.  34. 

Annealed  at  a  high  scaling  heat  before  testing. 
Bent  transversely  with  the  top  surface  of  the  head  on  the  tension 
Bide  of  the  bend. 
^Bent  through  58  degrees  without  rupture. 


J 
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STEEL  BAILS.  375 

No.  88. 

Bail  No.  35. 

Branded  «C.  R  M.  Co.,  12,  76.» 
Height,  3".66. 

Width  of  base,  3".74.  * 

Weight  per  yard,  48.71  pounds. 
Ends  supported  30^'  apart. 
Loaded  on  base  at  the  middle. 

One  end  of  this  piece  of  rail  was  battered  down  and  showed  an  irreg- 
ular fracture. 


Applied  loads. 

Defleetiona. 

Sacoeaaive 
defleetiona. 

Deflection 
aeta. 

Semarka. 

TotaL 

Maximnm 
flber  atroaa. 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,-000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36.000 
38.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
60,800 

Poundi. 
3,270 
6,530 
9,800 
13,060 
16,330 
19,590 
22,860 
26.120 
29,390 
32,050 
35,920 
39,180 
42.450 
46.710 
48,980 
52.240 
55, 510' 
58,770 
62,040 
65,310 
68,570 
71,840 
75,100 
78,370 
81,630 
82,040 

Ineh. 
0. 

.0082 
.0162 
.0227 
.0288 
.0345 
.0404 
.0462 
.0525 
.0578 
.0640 
.0702 
.0766 
.0835 
.       .0915 
.1007 
.1108 
.12 
.13 
.15 
.19 
.24 
.30 
.37 
.44 

Inch. 

0. 
.0082  " 
.0080 
.0065 
.0061 
.0067 
.0059 
.0058 
.0063 
.0053 
.0062 
.0062 
.0064 
.0060 
.0080 
r0002 
.0101 
.0092 
.01 
.02 
.04 
.05 
.06 
.07 
.07    - 

Jneh, 
0. 

• 

Initiarioad. 

£=20.860,000. 
Blaatlc  liniii. 

Ultimate  atiength. 

.0002 

.0013 

.0070 

.0151 

Granular  appearance^  radiating  from  metal  having  a  sheared  appear- 
ance, where  flow  has  occurred  under  the  wheel  pressures,  at  the  outride 
ofthehead« 


No.  90. 
Bail  No.  85. 

Height,  S"M. 
Width  of  base,  3".67. 
Ends  supported,  17 'M  apart. 
Loaded  on  head  at  the  middle. 

nitiiQ^te  strength,  126,800  pounds;  B=118,010  pounds  per  square 
inch. 
Bent  through  an  angle  of  42  degrees  without  fracture. 


876  BTEEL  BAILS. 

Uo.  88. 

Stbbl  Bail  No.  36. 

Branded  "  Wilson  Oammel  Cob.  Steel,  Sec.  ^{,  Dronfield." 

Height,  3" .97. 

Width  of  base,  3".7i. 

Weight  per  yard,  60.69  poands. 

Ends  supported  30"  apart.    Loaded  on  base  at  the  middle. 


Appbrf  lo.d..       1 

■'""■•drf. 

«HiTfl 

DedMtkm 

K™«k.. 

Total. 

flb«r«r<-sB, 

Pound4. 

Pound..        Jni 

Am.          1 

~^ 

J«k, 

a,  000 

2,000           0 

Inltlallud. 

4,000 

5,aoo 

00B2 

O0B2 

e.000 

0100 

8,000 

loiaoo 

10,000 

12,  MO 

uioa 

oo*a 

15,890 

leiooo 

30,700 

raio 

0041 

IS,  000 

2»^;<B0 

a),  000 

as.  BOO 

.'boos" 

22,000 

2*:  000 

003B 

20,000 

».oai> 

3«,380 

30,000 

38,980 

mi 

0030 

E  =  22, 840,000. 

a2,ooo 

M,000 

44^170 

30,000 

48,770 

lilOS 

MJ% 

8g,000 

40.000 

."ooii" 

Rlutii^liiidt. 

42,000 

S4,570 

0U47 

S7,170 

4s!coo 

48,000 

02;  300 

0906 

OOW 

so,  000 

•«,«10 

1017 

0051 

'ooss" 

Ii2,Oao 

\m    - 

0058 

mIooo 

72,700 

0086 

."oiso"' 

75,3BO 

eoiooo 

82,000 

oair-su 

04,000 

83,150 

06,000 

8S.7Stf 

08.000 

70,000 

BO.H.'A 

m.  STk) 

B«,1M 

Tfliooo 

I 

78,000 

101,  3J0 

80.000 

82,000 

10«,MU 

84.000 

10*.  UO 

M 

114^310 

90.000 

n«,93fi 
120.8^0             1 

™ 

4G 

maw 



01Uiu.tB  BtrenBth. 

Granular  fracture,  radiating  from  a  point  on  the  top  of  the  rail 
where  the  metal  had  flowed  slightly  under  the  wheel  pressnrea. 
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No.  87. 
Steel  Rail  No.  37. 


firanded  "Wilson  Cammel  Cos.  Steel,  Sec.  ^^4  Dronficld." 
S^ei^lit  3" ,97. 
TV'idth  of  baae,  3".72. 
'Weight  per  yard,  60.62  pounds. 

Suds  supported  3C  apart. 

Xioaded  on  base  at  the  middle. 


A-pplied  loads. 


Total. 


MazimuiB 
fiber  sireoa. 


2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

ie,ooo 

18.000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

33.000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

06,000 

08,000 

70.000 

721000 

74,000 

70,000 

78,000 

80,000 

82,000 

84,000 

85,900 


Deflections. 


Found§. 
2,000 
5,200 
7,800 
10,390 
12,990 
15,500 
18,100 
20,790 
23,390 
25.990 
28,580 
31,180 
33,780 
36,380 
38,080 
41,580 
44,170 
46,770 
49,370 
51.970 
54,570 
57, 170 
50,770 
62,300 
64.960 
67,560 
70,160 
72,760 
75,360 
77.060 
80,550 
83,150 
85,750 
88,350 
90,950 
98,550 
96,150 
96.740 
101,340 
103,940 
106,540 
100,140' 
111,610 


0. 

.0043 
.0067 
.0128 
.0168 
.0208 
.0248 
.0288 
.0328 
.0368 
.0410 
.0448 
.0488 
.0526 
.0565 
.  0605 
.0643 
.0682 
.0721 
.0761 
.0803 
.0845 
.0894 
.OOU 
.0997 
.1068 
.1150 
.1248 
.  1332 
.1610 
.18 
.20 
.23 
.28 
.33 
.88 
.44 
.49 
.66 
.64 
.72 
.80 


SucoeMiye 
deflections. 


Inch. 
0. 

.0043 
.0044 
.0041 
.0040 
.0040 
.0040 
.0040 
.0040 
.0040 
.0042 
.0038 
.0040 
.0038 
.0039 
.0040 
.(1038 
.0039 
.0039 
.0040 
.0042 
.0042 
.0049 
.0047 
.00,'i6 
.0071 
.0062 
.0098 
.0084 
.0278 
.019 
.02 
.03 
.05 
.05 
.06 
.06 
.05 
.07 
.08 
.08 
.08 


Deflection 
sets. 


Inch. 
0. 


0004 


0010 


0015 


0028 


0079 


0464 


Bemsrks. 


Initial  load. 


£  =  24.400,000. 
Elastic  limit. 


Uliimaie  strenjcfh. 


Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  was  a  slight  indication  of  flow  of  the  metal  under  the  wheel 
pressures. 

Iq  this  test  and  in  test  No.  86  the  center  of  radiation  was  at  the 
outer  side  o^  the  head  as  the  rail  lay  in  the  track* 


SECTIONS  OP  RAILS  FROM  WHICH  NO  TRANSVEliSE 

TESTS  WERE  MADE. 
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STEEL   RAILS. 
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[OH    TESTS  OP  SPECIMEH8  TAKES  IHOK  HEADS  OF  STEEL 

SAILS. 


Form  of  specimens. 


No.  4466. 
Bail  No.  8. 


Diameter,  l.'a28. 
Sectional  area,  1  square  inch. 
(ranged  length,  10''. 


Applied  Umdm. 

In  ganged  length. 

Remarka. 

Hoial.    I 

Per  BO  aam 
incn. 

Elongation. 

Sot. 

' 

FouaUU, 
1.000 
5.000 
10.000 
»,000 
30.000 
35.000 
38.000 
40,000 
41,000 
42.000 
43,000 
U,O0Q 
45,000 
46.000 
47.000 
4ft.  OQO 
49.000 
50,000 
52,000 
54.000 
56,000 
58.006 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
85,660 
76,500 
0 

1.000 
5.000 
M.OOO 
20,000 
30,000 
35,000 
38,000 
40,000 
41,000 
42,000 

43,ogo 

44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
85,660 
76,500 
0 

Irtekes. 
0. 

.0014 
.0032 
.0067 

.oipt 

.0120 
.0134 
.0142 
.0160 
.0109 
.0510 
.0578 
.0640 
.0730 
.0810 
.0880 
.    .0080 
.1100 
.1200 
.1485 
.1730 
.1940 
.2175 
.25 
.28 
.31 
.35 
.39 
.44 
.49 
.56 
.63 
.73 
.85 

1.10 

1.67 

Inch. 
0. 

Initialload. 

............ 

0. 

Elaatio  limit 

.0009 

Tennile  strength. 
At  time  of  ruptnre. 
=20.8  per  cent. 

^ 

2.06 

Elongation  of  inch  sections:  ''.13,  ".16,  ".19,  ".23,  ".48»,".23,  ".19, 
".17j  ".15,  ".14. 

Diameter  at  fracture,  ".87.   Area,  .594  square  iAch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  5",7  from  the  neck.  Appearance,  silky,  interspersed  with 
flue  granulation  at  the  droumf erenoe. 


8TEEL  BAILS. 


877 


No.  87. 

Steel  Bail  No.  37. 

Branded  "Wilson  Cammel  Cos.  Steel,  Sec.  W  Dronflcld." 

Height,  3".97. 

Width  of  base,  3'^72. 

Weight  per  yard,  60.62  pounds. 

Ends  supported  30"  apart. 

Loaded  on  ))ase  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
li.OOO 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
?S,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
85,000 


Maximum 
fiber  sirens. 


Deflections. 


Pounds. 
2,600 
5,200 
7,800 
10,390 
12,900 
15,S90 
18,190 
20,790 
23,300 
25,990 
28,580 
31,180 
33,780 
36,380 
38,080 
41,680 
44,170 
46,770 
49,370 
51,970 
54,570 
57, 170 
59,770 
62,360 
61.960 
67,560 
70,160 
72,760 
75,360 
77,960 
80,550 
83,150 
85,750 
88,350 
90,950 
98,560 
96,150 
98.740 
101,340 
103,940 
106,540 
109,140' 
111,610 


Inch. 
0. 

.0043 
.0087 
.0128 
.0168 
.0208 

.  .0248 
.0288 
.0328 
.0368 
.0410 
.0448 
.0488 
.0526 
.05(^ 
.0605 
.0643 
.0682 
.0721 
.0761 
.0803 
.0846 
.0894 
.0911 
.0997 
.1068 
.1150 
.1248 
.1332 
.1610 
.18 
.20 
.23 
.28 
.33 
.38 
.44 
.40 
.56 
.64 
.72 
.80 


SnccessiTe 
deflect  ious. 


Jnek. 
0. 

.0043 
.0044 
.0041 
.0040 
.0040 
.0040 
.0040 
.0040 
.0040 
.0042 
.0038 
.0040 
.0088 
.0039 
.0040 
.fH)38 
.0039 
.0039 
.0040 
.0042 
.0042 
.0049 
.0047 
.0056 
.0071 
.0082 
.0098 
.0084 
.0278 
.019 
.02 
.03 
.05 
.05 
.05 
.06 
.05 
.07 
.08 
.08 
.08 


Deflection 
sets. 


Inch. 
0. 


0004 


0010 


0015 


,0028 


0079 


0464 


Remarks. 


Initial  load. 


E  =  24.4tlO.00O. 
Elastic  limit. 


Uliimate  stren^. 


Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  was  a  slight  indication  of  flow  of  the  metal  under  the  wheel 
pressures. 

In  this  test  and  in  test  No.  86  the  center  of  radiation  was  at  the 
outer  side  of  the  head  as  the  rail  lay  in  the  track* 


f 


SECTIONS  OF  RAILS  FROM  WHICH  NO  TRANSVERSE 

TESTS  WERE  MADE. 
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lEHSIOn  TESTS  OP  SPECIMEHS  TAKES  IHOK  HEADS  OP  STEEL 

BAIL& 


Fonn  of  specimens. 


No.  4466. 
Ball  No.  8. 


Diameter,  l.'a28. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraaoare 
incn. 

Elongation. 

Set. 

1,000 
5.0O0 
10,000 
20,000 
80,000 
35,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,660 
76,500 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
30,000 
40,000 
41,000 
42,000 

43,ogo 

44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
85.660 
76,500 
0 

Inehet. 
0. 

.0014 
.0032 
.0067 
.OlDl 
.0120 
.0134 
.0142 
.0160 
.0160 
.0510 

Inch, 
0. 

Initial  load. 

0. 

Elafltic  limit 

.0009 

* 

At  time  of  rupture. 
=^.6  per  cent. 

.0578 

.0640 

.0730 

,0810 

.0880 

.0980 

.1100 

.1200 

.1485 

.1730 

.1940 

.2175 

.25 

.28 

.31 

.35 

.39 

.44 

.49 

.56 

.63 

.73 

.85 

1.10 

1.67 

2.06 

Elongation  of  inch  sections:  'M3,  ".16,  ".19,  ".23,  ".48»,  ".23,  ".19, 
".17j  ",16,  ".14. 

Diameter  at  fracture,  ".87.    Area,  .594  square  iAch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  5".7  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  grantilation  at  the  droumf erenoe. 
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BTEEI/  EAIL8. 


Ko.  4477. 

Bail  Ko.  9. 

Diameter,  ''.798. 

SectioDal  area,  .50  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


TotaL 


Pounds, 
500 
2,500 
5,000 
10,000 
14,000 
14,500 
15.000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18.500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
20,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,000 
84,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,120 
86,280 
0 


Per  square 
incn. 


Poundi. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
30.000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64.000 
66,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76.000 
76,240 


In  ganged  length. 


Elongation. 


IneheM, 

0. 

.0011 
.0031 
.0062 
.0096 
.0099 
.0119 
.0130 
.0142 
.0172 
.0270 
.0417 
.0616 
.0567 
.0630 
.0712 
.0790 
.0875 
.0050 
.1040 
.1135 
.1230 
.1320 
.1430 
.1550 
.1640 
.1750 
.1800 
.2000 
.2120 
.2275 
.2410 
.2550 
.27 
.29 
.81 
.33 
.35 
.87 
.39 
.41 
.44 
.47 
.51 
.54 
.58 
.63 
.69 
.75 
.83 
.94 

1.05 

1.31 

1.61 


2.00 


Set 


Ineh. 
0. 


.0017 


.0294 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
At  time  of  mpture. 
=20  percent. 


Elongation  of  indh  sections:  ".14,  ".17,  ".19,  ".21,  ".36»,  ".26, 'U8, 
".19j  ".18,  ".13. 

Diameter  at  fracture,  ".66.    Area,  .342  square  inch. 

Contraction  of  area,  31.6  per  cent. 

Fractured  at  middle  of  stem.  Apptldrsiiiee,  granular  90  per  cent; 
Bllky  spot  at  circumference  10  per  tmit*  O^oed  eraoks  in  titf^ 
of  stem  in  vicinity  of  silky  q;K>ti 


_j 


STEEL  RAILS. 


383 


Ko.  4470. 
Bail  l^o.  10. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Totol. 


Pounds, 

1,000 

5.000 

10.000 

ao.ooo 

30.000 

;^ooo 

40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
5«,000 
57,000 
58,000 
50.000 
00,000 
62, 000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106.000 
111,080 
101,500 
0 


Per  Mmare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,00<) 
30,000 
35.000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
62,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
111,080 


In  ganged  length. 


Elongation. 


Inches. 
.0 

.0012 
.0028 
.0062 
.0005 
.0112 
.0130 
.0151 
.0157 
.0160 
.0165 
.0170 
.0176 
.0181 
.0100 
.0198 
.0206 
.0216 
.0264 
.0345 
.0418 
.0458 
.0506 
.0612 
.0720 
.0850 
.0090 
.1140 
.1280 
.1430 
.1580 
.1745 
.1980 
.23 
.27 
.32 
.37 
.45 
.54 
.70 
1.13 


1.37 


#ot. 


Inch. 
0. 


Bemarks. 


InitUahMuL 


0. 


.0010 


Elastic  limit.    (Kot  weU  dfiflncd.) 


Tensile  strength. 
At  time  of  rnpturo. 
=13.7  per  cent. 


Elongation  of  inch,  sections:  ".07,  'Ml,  ".13,  ".13,  ".32*,  ".22,  ".12, 
".10,  ".09,  ".08. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent.    . 
Fractured  5".5  from  the  neck.  Appearance,  fine  granular,  silky  center. 


STEEL  ^AJLS. 

No.  4171. 
Eau.  No.  U. 


1 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


AlTll'- 

M...... 

In  gaugod  lf«iglb. 

Bourki. 

Tolal. 

"a- 

ElongXl™. 

S«(. 

Powidf. 

5;  000 

l§ 

tslooo 
4t!ooo 

ss 

50.000 

siooo 

Is 

bbIooo 

80.000 

n.ooo 

W,000 

as,  000 

«8,000 

5S 

is 

e«!oao 

sz 

87,  aw 

5;  000 
(0,100 

15 

40,000 

4S,ooo 

M.000 
«.«oo 
W.000 

■  4>,000 
so,  000 

»i,ooo 

62,000 

63,000 
M,DMI 

gs 

67.000 

Is 

Ki.OOO 

as 

fl8,0«0 
70,000 
72.000 
7*.  000 
76.000 
BO,  000 

wiooo 

!S:S 

100,000 

101,000 

'.mo 

.OOM 
'.0118 

:0J58 

'.om 
'.om 

!023O 

'.OHO 
,0«20 

ioTflO 
.0848 
.09M 
.1160 

f" 

:« 

'.93 

Intk. 

lailbllaad. 

T™.Ue  itpBOBth. 

Attlmoor  ruplDie. 

paroeoii. 

.woi" 

.ooii 

" 

1.83 

Elongation  of  inch  sections:  ".09,  ".11,  ".13,  ".12,  "J,5,  ".41*,  ".2fi, 
".15,  ".12,  ".09. 

Diameter  at  fractare,  ".86.    Area,  .681  aqnare'ineh. 

Contriustioii  of  area,  41.9  per  cent. 

Fractured  5"  trom  the  neck.  Appearance,  silky,  interspersed  wilb 
fine  granulation. 
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STEEL   RAIL8. 
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No.  4472. 
Bail  No.  12. 


Diameter,  l'M29. 

Sectional  area,  1  sQuare  inch. 

Ganged  length,  lO''. 


Applied  loads. 

In  gauged  length. 

Remarke. 

Total. 

Pereqiuure 
inch. 

SloDgatioD. 

Set. 

Pounds, 

1,000 

5.000 

10,000 

20,000 

30,000 

36,000 

40,000 

45,000 

50,000 

51.000 

52.000 

53,000 

54,000 

55,000 

56.000 

57.000 

58,000 

50,000 

60.000 

62.000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78^000 

80,000 

84.000 

88.000 

92.000 

9&000 

lOOkOOO 

104.000 

108,000 

112,000 

113,900 

102.000 

0 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000. 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100.000 
104.000 
106,000 
112,000 
113,900 

Inehss. 

0. 

.0013 
.0080 
.OQ<U 
.0100 
.0115 
.0132 
.0150 
.0170 
.0173 
.0179 
.0182 
.0188 
.0192 
.0108 
.0203 
.0212 
.02;iO 
.0310 
.06:11 
.0640 
.0770 
.0000 
.1030 
.1160 
.1300 
.1440 
.1500 
.1735 
.21 
.24 
.28 
.34 
.39 
.47 
.57 
-      .77 

1.15 

Inch. 

0. 

Initial  load. 

• 

Elaatio  limU. 

• 

• 

TenHile  atrongth. 
At  time  of  fracture. 

0. 

.0002 

• 

.....f ...  — 

/ 

•   ■•■••V.  ^.   *    . 

0 

1.55 

=15.5  per  cent. 

Elongation  of  inch  sections:  ''.09,  ".12,  ".15,  ".16,  ".35*,  ".20,  ".14, 
".13,  ".13,  ".08. 

Diameter  at  fracture,  ".94^    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".6  from  the  neck.  Appearance,  tine  granular,  silky 
center. 

H.  Ex.  161 ^26. 


cTTo.Zo. 


-^ 


^Tcgjzjcted.^     C~rcLyv^7vccu/  ^  ^ 


f 


f-   70  i 


^ 


^.o^ 


H  Ex  161  52  1 


ST£EL   RAILS. 


887 


Ko.  4474. 
Bail  No.  14. 


Diameter  1''.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
5,000 
10.006 
20.000 
30,000 
40,000 
45,000 
411,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
1W,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
02f0Q0 
96,000 
100,000 
104,000 
108,000 
100.200 
0 


Per  sanare 
inon. 


Pounds, 

1,000 

5,000 

10,000 

20,000 

30,000 

40»000 

45,000 

46,000 

47,000 

48,000 

49,000 

60,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

68,000 

50,000 

60,000 

62,000 

64.000 

66,000 

.68,000 

70,000 

'     72,000 

74,000 

76.000 

78.000 

^80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

109,200 

0 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0012 
.0030 
.0062 
.0006 
.0133 
.0152 
.0156 
.0163 
.0160 
.0174 
.0178 
.0190 
.0200 
.0212 
.0248 
.0286 
.0328 
.0375 
.0426 
,0470 
.0620 
.0626 
.0750 
.0900 
.1066 
.1200 
.1360 
.1490 
.1670 
.1840 
.2000 
.23 
.28 
.32 
.20. 
.48 
.60 
.83 


.70 


Set. 


•  Inch. 
0. 


0. 


Remarks. 


Initial  load. 


.0011      Elaatlo  Undt. 


.A. 


Tensile  strength. 
=  7. 9  per  cent. 


Elongation  of  inch  sections:  ''.06,  ".09,  ".08,  ".09,  ^.08,  ".07,  ".09, 
".08,  ".08,  ".07. 

Minimum  diaineter,  1".08.    Area,  .916  square  inch. 

Contraction,  8.4  per  cent. 

Fractured  the  head  at  root  of  thread,  the  diameter  being  l."36.  Ap- 
pearance^ granular. 
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fiTEEL  RAILS. 


Ko,  4459. 

Rail  No.  15. 
Diameter,  ".714. 
Sectional  area,  .40  square  inch. 
Gauged  length,  10". 


Applied  loada. 


Total. 


Pounds. 
400 
2,000 
4,(H)0 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18.000 
20.000 
20.400 
20,800 
21,200 
21,600 
22,000 
22, 400 
22,800 
23, 200 
23.600 
24.000 
24,800 
a^.600 
26,400 
27.200 
28.000 
28,8(K) 
29.600 
3G.400 
31.200 
32.000 
32,800 
33, 600 
34,400 
35, 200 
86.000 
36.800 
37,  600 
38, 400 
39,200 
40, 000  . 
40,800 
41,600 
42,400 
43. 200 
44.000 
44, 720 
41,400 
0 


Per  Bouare 
ioch. 


PinmdM. 

1,000 

5,000 

10,000 

15, 000 

20.000 

25,000 

30,000 

35,000 

40,009 

45,000 

50,000 

51,000 

52;4)00 

53,000 

54,000 

55,000 

56.000 

57,000 

58,000 

59,000 

60,000 

02.000 

M.OOO 

66,  000 

68.000 

70.000 

72,000 

74,000 

76,000 

78. 000 

80,000 

82. 000 

84.000 

86.000 

88.000 

90,000 

'    92,000 

94,000 

96.000 

98.000 

loo,  OCH) 

102, 000 

104,000 

106.  000 

108, 000 

110,  OtK) 

111,800 


In  ganged  length. 


Elongation 


Inehet. 

a 

.0013 
.0031 
.0049 
.0068 
.0084 
.0102 
.0120 
.0187 
.0153 
.0170 
.0176 
.0179 
.0182 
.0Ut6 
.0101 
.0103 
.0199 
.0278 
.0330 
.0412 
.  05:10 
.0663 
.  0802 
.0918 
.1082 
.  12.">8 
.  13H0 
.1500 
.  1720 
.1909 

.23  ^ 
.25 
.27 
.30 
.32 
.34 
.38 
-.42 
.45 
.50 
.56 
.63 
.72 
.87 
1.36 


1.45 


Set. 


Bttoarka. 


Inch. 

0. 

0. 


0. 


0. 
0. 
0. 
U 
0. 


0. 


IniUal  load. 


ElaaUe  lliaift. 


.0187 


1560 


Tfii.^ilp  pfrPTiptll. 
At  tiiiio  of  f'nivtaro. 
=  14.5  i)er  cont. 


Elongation  of  inch  sections:  ".08,  ".12,  ".12,  ".17  ".14,  ".18,  ".2()»/'14, 
".13^  ".11. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  29.3  per  cent.  . 
Fractured  4".2  from  the  neck.    Appearance^  granular. 


STEEL   RAILS. 


389 


No.  4475. 

Bail  S^o.  16, 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10^^ 


Applied  loads. 


Total. 


Pounds. 

1,000 

5.000 

10.000 

20,000 

30,000 

40,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

53.000 

54,000 

55,000 

58,000 

57,000 

58,000 

50,000 

00,000 

02,000 

•4,000 

*fl8,O0O 

68.000 

70.000 

72,000 

74>000 

76,000 

78,000 

80,000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

111,880 

101.600 

0 


Per  square 
inch. 


Poundg. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
65.000 
66.000 
67.000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
7*2,000 
74,000 
76.000 
78.000 
80.000 
84.000 
88,000 
92,000 
96,000 

100,  poo 

104,000 
108,000 
111,880 


In  gaag«d  kngthl 


EloDgafcioii. 


Inehtt. 
0. 

.0013* 
.0031 
.0064 
.0100 
.0132 
.0150 
.0154 
.0158 
.0162 
.0167 
.0170 
.0175 
.0180 
.0184 
.0192 
.0203 
.0240 
.0305 
.0440 
.0500 
.0561 
.0685 
.0820 
.0950 
.1080 
vl228 
?1360 
.1506 
.1660 
.1810 
.2000 
.24 
.28 
.34 
.38 
.46 
.66 
.72 
1.26 


1.52 


^t 


Tneh. 
0. 


0. 


0002 


S«mark8. 


Initial  load. 


Elastic  limit. 


At  time  of  ruptare. 
=^15.2  i)©r  cent. 


■•   Elongation  of  inch  sections:  ''.09,  'M4,  'M6,  ".15,  ".31»,  ".22,  ".14, 
".12^  ".11,  ".08. 

Diameter  at  fracture,  ".49.    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 
,    Fractured  5".6  from  the  neck.    Appearance,  fine  granular^  silky 
center. 
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STEEL   RAILS. 
No.  4476. 

Bail  No.  17. 


Diameter,  l'M29. 

Bectional  area,  1  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 


ToUL 


PoundB. 
1,000 
6,000 
10.000 
20,000 
80.000 
85,000 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
69.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100.000 
101,000 
108,000 
111,  380 
101,900 
0 


Per  square 
inch.' 


PovimU. 
1,000 
6,000 
10,  M 
20,000 
30,000 
86,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
84,000 
88,000 
02,000 
96,000 
100,000 
104,000 
108,000 
1U,380 


In  ganged  length. 


Blongation. 


Inehsi. 
0. 
.0013 
.0031 
.0066 
.0100 
.0118 
.0136 
.01d4 
.0160 
.0164 
.0169 
.0172 
.0178 
.0182 
.0187 
.0192 
.0197 
.  0202 
.  0212 
.0220 
.0335 
.0253 
'.0345 
.0610 
.0730 
.0865 
.  1012 
.1140 
.1275 
.1440 
.1500 
.1750 
.1912 
.23 
.27 
.81 
.37 
.44 
.53 
.67 
1.17 


L89 


Set. 


Inch. 
0. 


Bemarks. 


Initial  load. 


0. 


0009 


uu  1 9      Elastic  limit.    (Not  well  defined.) 


TcnHile  etren^li. 
At  time  of  riiptuie. 
=  13.0  percent. 


Elongation  of  inch  sections:  '^09,  ''.12,  'M2,  ".16,  ''.31»,  ".18,  "X\ 
''.10,  ".11,  ".07. 

Diameter  at  fracture,  ".94.   Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  6".4  from  thd  neck.  Appearance,  fine  granular,  silky 
joenter. 


STEEL    RAILS. 
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No.  4453. 
Eatl  No.  18. 


Diameter  '^714. 

Sectional  area^  .40  square  iuch. 

Gauged  length,  10''. 


Applied  loads. 


Toul. 


Pound*, 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15.600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21.600 
22,000 

22,400 

22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
80,400 
81,200 
32,000 
32,800 
33,600 
34,400 
35,200 
35,760 
29,700 
0 


Per  sqnare 
inch. 


Poundi. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
31,000 
32,000 
33,000 
34,000 

-  35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,<XK) 
4:^,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 

5a,ooof 

57,000 
58,000 
^59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
89,450 


In  ganged  length. 


Elongation, 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


0. 


Inehea. 
0. 

.0013 
.0032- 
.0050 
.0067 
.0082 
,0100 

.oio:^ 

.0107 
.0111 
.0114 
.0117 
.0120 
.0123 
.0128 
.0131 
.  0133 
.0137 
.0140 
.0143 
.0148 
.0150 
.0153 
.01.58 
.Old 
.0165 
^-01  ♦» 
.0171 
Hn76 
,0179 
.018:) 
.0190 
.0230 

.0310  Arter2nuuate8. 

.0605 


0. 


0005 


Klastic  limit. 


.0795 

.0882 

.0990 

.1245 

.  1520 

.1810 

.2100 

.2468 

.27 

.32 

.37 

.42 

.49 

.56 

.67 

.77 

1.00 

1.37 


1. 


Tonsil<»  BtrPTi^h. 
At  time  of  riipiiiro. 
10.9  JMT  tent. 


Elongation  of  inch  sections:  'MO,  ".14,  ".15,  ".22,  ".40*,  ".16,  ".17, 
".15,  ".11,  ".09. 

Diameter  at  fractwe,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  46.9  per  cent. 

Fractured  ^"  fi'om  the  neck.  Appearance,  silky,  interspersed  with 
granulation  radiating  from  the  center. 
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STEEL  RAILS. 
No.  4485. 


Eail  ISO.  19, 


Diameter,  '^874. 

Sectional  area,  .60  square  inch* 

Gauged  length,  10". 


Applied  loads. 


Total. 


PowndM, 
600 
3,000 
6.000 
9,000 
12.000 
15,000 
18.000 
21.000 
.21,600 
22,200 
22,800 
23,400 
24,000 
24,600 
25.200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
29,400 
30,000 
30,600 
31.200 
31,800 
32,400 
33,000 
33,600 
34,200 
34,800 
35,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
49,200 
50,400 
51,600 
52,800 
54,000 
55,200 
55,860 
50,400 
0 


Peraqoai^ 
inon. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
93,100 


In  ^nged  length. 


Elongatian. 


IncKu. 

0. 
.0012 
.0031 
.0050 
.0066 
.0082 
.0100 
.0119 
.0122 

\D126 
.0130 
.0133 
.0138 
.0141 
.0147 
.0150 
.0150 
.0480 
.0570 
.0636 
.0095 
.0772 
.0844 
.0911 
.0070 
.1068 
.1160 
.1262 
.1328 
.1388 
.1450 
.1588 
.1701 
.19 
.21 
.23 
.26 
.28 
.32 
.35 
.38 
.42 
.47 
.52 
.57 
.65 
.76 
.90 

1.14 

1.52 


1.76 


Set. 


Inch. 

0. 

0. 


0. 
0. 


0001 


Bemarka. 


Initial  load. 


Blaatio  limit. 


0322 


.0647 


1034 


1446 


\ 


Tenaile  stren^li. 
At  time  of  nip  tare. 
=17.6  per  cent. 


Elongation  of  inch  sections:  'M3,  ".18,  ".18,  ".39»,  ".21,  ".15,  ".15, 
".13,  ".13,  ".11. 
Diameter  at  fracture,  ".69.    Area,  .374  square  inch. 
Contraction  of  area,  37.7  per  cent. 
Fractured  4".4  from  the  ueck.    Appearance,  granular,  silky  center. 


iTTo./^ 


^ 


JSr^ccTzctecl     6  c%c^  o%.  6^ 


ft 


.7^  -> 


3!^o 
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iTTo.Zo. 


-^ 


^Tcdzcle^     C'T'ccfy^sTtctu/  J^  ^  " 
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STEEL    RAILS. 


893 


No.  4486. 
Eail  No.  20. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

G^auged  length,  6". 


Applied  loads. 

In  ganged  length. 

KeAarks. 

lotkl. 

Per  sq  uare 
iucb. 

Elouguiion. 

Set. 

Founds. 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

6.500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9,000 

9,  250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,190 

0 

Pounds. 
-1,000 
5,000 
1Q.O0O 
15,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
^6,000 
37,000 
38,000 
39,060 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
52,760 

0  - 

JtiCh. 

0. 

.0011 
.0021 
.OORl 
.0043 
.0057 
.0060 
.0062 
.0066 
.0069 
.0073 
.0078 
.0082 
.0002 
.0101 
.0110 
.0116 
.0120 
-.0126 
.0138 
.0161 
.0178 
.0228 
.0277 
.0342 
.0460 
.0517 
.0670 

Inch. 
0. 
0. 

Initial  loa4. 



0. 
.0002 

' 

.0008 

Elastic  limit  (not  well  defined). 

.0070 

Bellied  under  initial  load  5  miuntei. 

i 

0 

.'6:{5i 

.0410 

708 

.10 
.12 
.16 
.19 
.23 



Tensile  strength. 

^-=-  y  ii©i*  cent. 

.30 

1 

1 

Elongation  of  inch  sections:  ".04,  ''.04,  ".03,  ".08»,  ".07*,  ".04. 
Diameter  at  fracture,  ".52.   Area,  .212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  2".15  from  the  neck.    Appearance,  coarse  granular  70  per 
eenty  dark  ai>ongy  30  per  cent.    Opened  cracks  along  surface  of  stem. 
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STEEL   RAILS. 


No.  4458. 

Bail  No.  21, 


Diameter,  ".714. 

SecMonal  area,  .40  square  incli, 

Gauged  length,  10". 


•Applied  loads. 

In  gauged  length. 

K«marks. 

Total. 

Persqaare 
inch. 

Blongation. 

S(it. 

Pounds. 
400 
2,000 
4.000 
6.000 
8,000 
10,000 
12  000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,800 
15,200 
15,  600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,000 
20.400 
20,800 
21.200 
21,600 
22,000 
22, 400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
20,400 
27,200 
28,000 
28,800 
29,600 
80,400 
81,200 
32.000 
32,800 
33,600 
34,220 
29,700 
0 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
3:^,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

'  49,000 
50,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80  000 
82,  (KM) 
84,000 
85,550 

Ineha. 
0. 

.0012 

.0031 

.0050 

.0067 

.0082 

.0102 

.0106 

.0108 

.0115 

.0119 

.0123 

.0133 

.0141 

.0153 

.0172 

.0210 

.0251 

.0290 

.0339 

.0378 

.0428 

.0535 

.0600 

.0703 

.0788 

.0870 

.0887 

.0011 

.0958 

.U49 

.1302 

.1387 

.1500 

.1598 

.1740 

.1900 

.2028 

.2302 

.2598 

.2900 

.3295 

.38 

.42 

.47 

.53 

.62 

.72 

.83 

1. 03 

1.55 

iTlCk. 

0. 
0. 

Tnitialload. 

■ 

ElflAtlo  limit. 

Kested  under  initial  load  15  honrs. 

Elongation  when  load  was  applied,  following  rest  .• 

Tfnnile  strength. 
At  time  of  rupture. 
—18.7  per  cent. 

/                       1 

0. 

• 

.0007 

.0071 

t 

.0686 

1 

, 

«•*. .*..>•. 

0 

1.87 

Elongation  of  inch  sections:  ".13,  ".18,  ".42»,  ".20,  ".17,  ".15,  ."16, 
".16,  ".16,  ".15. 

Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  46.9  per  cent. 

Fractured  3".l  from  the  neck.  Appearance,  fine  silky,  cup-sbaped, 
trace  of  granulation. 


8TEEL   RAILS. 


395 


No.  4454. 
Eail  No.  22. 


Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  lengfc,  10^'. 


Applied  loads. 


Total. 


Pounds. 
400 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
12.400 
12.800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,000 
18,000 
18.400 
18,880 
10,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,000 
22,000 
22,400 
22,800 
28,200 
28,600 
24.000 
24.800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
81,200 
32,000 
32,800 
38,600 
34,400 
35,200 
36,000 
36,240 
32,700 
0 


Peraqnare 
Incn. 


In  gauged  length. 


Elongation. 


Potmdt. 
l,000v 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.200 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000^ 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
90,600 


Inehet. 
9. 

.0014 

.0031 

.0050 

.0067 

.0084 

.0100 

.0106 

.0110 

.0112 

.0117 

.0121 

.0127 

.0131 

.0137 

.0142 

.0151 

.0162 

.0177 

.0197 

.0250 

.0335 

.0413 

.0480 

.0542 

.0658 

.0740 

.0845 

.0003 

.1012 

.1080 

.1212 

.1260 

.1380 

.1512 

.1605 

.1720 

.1970 

.2200 

.2435 

.2712 

.8010 

.34 

.39 

.42 

.47 

.52 

.58 

.67 

.77 

.90 

1.17 

1.68 


1.83 


Set. 


Inch. , 

0. 

0. 


0. 


I* 


UOOl 


Kemarka. 


Initial  load. 


KXaaiio  limit 


U012 


0172 


Tensile  strength. 
At  time  of  rapture. 
:i=18.3  per  cent. 


Elongation  of  inch 'sections:  'MG  '^20,  ".17,  ^28  ''.32*,  ".17,  M5, 
".14,  ".12,  ".12. 

Diameter  at  ft*actnre,  ".66.  Area,  .2463  square  inch;  contraction  of 
area,  38.4  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granular  metal  at  the  circumference. 
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STEEL   RAILS. 


No.  4455. 

Bail  No.  24. 


Diameter,  '^714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 


Total. 


Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
15.600 
16,000 
16.400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
10, 200 
19,600 
20,000 
20,400 
20,800 
21.200 
21,600 
22,000 
22.400 
22.800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27.200 
28,000 
28,800 
20,600 
80,400 
31,200 
32.000 
32, 800 
33,600 
34,400 
84,680 
28,500 
0 


Per  ftquaro 
iBcn. 


PnundB. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
31,000 
32,000 
38,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4B,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,700 


In  j^nged  lengtl). 


Elongadon. 


Inoket. 

0. 

.0013 
.0031 
.0050 
.0067 
.0085 
.0101 
.0106 
.0110 
.0112 
.0117 
.0120 
.0123 
.0127 
.0130 
.0134 
.0138 
.0141 
.0146 
.0150 
.0152 
.0158 
.0161 
.0166 
.0170 
.0173 
.0181 
.0213 
.0428 
.0730 
.0820 
.0958 
.1055 
.1172 
.1251 
.1420 
.1555 
.1870 
.2180 
.2610 
.2870 
.3330 
.38 
.42 
.40 
.57 
.67 
.79 
.90 

1.23 

1.81 


2.02 


Set. 


Inch. 

0. 

0. 


0. 


0. 


0. 


0001 


0010 


Benutfks. 


Initialloiid. 


Elaatio  limit 


Tennile  Atren$:t1i. 
At  time  of  rupturo. 
=20. 2  per  cunt. 


Elongation  of  inch  sections:  'M3,  'U5,  ".16,  ".16,  ".18,  ".19,  ".46 ,• 
".24^  ".21,  ".14. 

Diameter  at  fracture,  ".50.^   Area,  .1964  square  inch. 

Contraction  of  area,  50.9  per  cent. 

Fractured  4".25  from  the  neck.  '  Appearance,  fine  silky,  interspersed 
with  fine  granulation  at  the  circumference.  x 


i 


r^ 


STEEL   RAILS. 

Ko.  4454. 
Rail  No.  22. 


DiametfT,  ".714. 

Sectional  area,  .40  square  JDcb. 

Gauged  lengih,  10^'. 


IL     Applied  loitda. 

I.,e^i..«™lle.,Klli. 

„«.„.,. 

f 

IM^ 

-IX" 

Sft. 

f 

12.  OOU 
W,400 

LtWMJ 

11.  tw 

ia,*» 
la.sou 

17.200 

17,»00 

lt>:4M 

u.aoo 

ass 

n.soo 

19.  M» 

S',B00 

moo 

li 

K,000 
32.  MO 
M.9M 
34,400 

:u.2D<t 

SB,W» 

If 

is!aoo 
asiiuo 
w,ooo 

43,  OKI 
«,«HI 
44.000 
45.1)00 
46,11U0 
47.000 

4a, 000 

|S 

ktIouo 

M,000 
GO.DDO 
W.WNt 
M,UOO. 

wlooo 

W.UOO 
10,1)00 
7^.01)0 
74,000 

79; 000 

78,000 
so.  000 
M.00O 
M.OOO 
811.  UOO 
Ka.DUO 
BO.OOO 
BO,  800 

ioios 
:oii7 

.U137 

■i 

■i 

:ow2 

ioBOS 

:i»8o 

.liau 

!243S 
.271J 

!so 

H7 

IniA.. 

iDltlil  load. 

-»■--- 

,u«ll 

-wil: 

■ 

.017-J 

TnTfilB  rtTCTKth. 

" 

1.83 

--.1S.3l«TC«ut. 

Elongation  of  incli'aectioiis:  ".16,  ".20,  ".17,  ".28,  ".32»,  ".17,  ".15, 
".14,  ".12,  ".12. 

Diameter  at  fractare,  "M6.  Area,  .2463  square  inch;  contraction  of 
area,  38.4  per  cent 

Fractured  5"  from  the  neck.  Appeaiauce,  silky,  interspersed  with 
fine  granular  metal  at  the  circumference. 


400 


STEEL    RAILS. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Ko.  4460. 
Bail  No.  25. 


Applied  loads. 


Total. 


'' 


Pound*. 
400 
2,000 
4.000 
6.000 
8,000 
10,000 
12,000 
14.000 
16,000 
16,400 
16,800 
17,200 
17, 6(H) 
18,00(r 
18,400 
18,800 
19,200 
19,600 
20,000 
20,800 
21.600 
22,400 
23.200 
24,000 
24,800 
25,600 
26.  400 
27.200 
28,000 
28,800 
29,600 
29,700 
24,100 
0 


Per  square 
inc 


jqne 
tra. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
'52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
74,250 


In  ganged  length. 


Elongation. 


Jnehet. 

0. 
.0015 
.0034 
.0060 
.0067 
.0082 
.0101 
.0118 
.0140 
.0190 
.0636 
.0720 
.0853 
.0072 
.1050 
.1198 
.1306 
.  1482 

..1658 
.20 
.23 
.27 
.32 
.37 
.42 
.48 
.57 
.65 
.78 

1.01 

1.56 

1.90 


2.05 


Set. 


Inch. 

0. 

0. 


Bemarks. 


Initial  load. 


0. 


.0007    I  Elastic  limit 


0802 


.1460 


Tensile  Btreni^li. 
'  At  time  of  I'nicturo. 
-  20.5  per  cent. 


Elongation  of  inch  sections:  ".13,  ".17,  M8,  ".18,  ".18,  ".44»,  "J55, 
".23,  ".16,  ".13.  *'  ' 

Diameter  at  fracture,  ".51.    Area,  .204  square  inch. 

Contraction  of  area,  49  per  cent. 

Fractured  5"  from  the  neck.  Appearancei  silky,  interspersed  witb 
fine  granulation. 


-I 


STEEL    RAIL8. 

No.  4461. 
lUn,  No.  20. 


I>i»meteT,  ".714. 

Sectioual  aren,  .40  square  iticb. 

Gauged  length,  10", 


In  ganRed  length. 


Elongation  of  inch  sections:  ".32,  ".43»,  ".24,  ".21,  ",21,  ".32,  ".24, 
".20,  ".17,  ".13, 
Diameter  at  fracture,  ".47.    Area,  .173  square  inch,  ■ 
Contraction  of  area,  56.7  per  cent. 
Fractured  l'^3  from  tlie  neck.    Appearance,  silky, 
H.  Ex.  161 ^26 
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STEEL   RAILS. 


No.  4462. 

Bail  No.  27. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

« 
Branarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

400 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
'     35,000 
36,000 
37,000 
.'{8.0(M 

Jnchti. 

.0014 
.0032 
.0050 
.0068 
.0085 
.0102 
.0106 
.0110 
.0113 
.0117 
.0122 
.0127 
.0130 
.0139 
.0181 
.0200 
.0212 
.0230 
.0320 
.0376 
.0480 
.0562 
.0630 
.0728 
.0832 
.0940 
.1020 
.1146 
.1260 
.1402 
.1548 
.1620 
.1600 
.1815 
.2175 
.2378 
.27 
.32 
.37 
.43 
.49 
.58 
.68 
.87 
1.20 

Inch. 
0. 
0. 

IniUilload. 

Elastic  Ilmll 

• 

Tensile  strength. 
At  time  of  ruptoro. 
— 14.5  pet  cent. 

0. 

.0001 

15, 600     1        30. 000 

16,000 
16,400 
16.800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22.400 
22,800 
2:),  200 
23.600 
24.000 
24,600 
25, 600 
26,400 
27,200 
28.000 
28,800 
29,600 
30,400 
30.990 
25,200 

40,000 
41,000 
42,000 
43,000 
44.000 
.  45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,  (KK) 
60,000 
62,000' 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,475 

.0060 

.0324 

.0753 

.1^ 

.2135 

*                        * 

0 

0 

1.45 

Elongation  of  inch  sections:  i'.lO,  ".20,  ".47»,  ".14,  ",09,  ".07,  ".13, 
".09^  ".10,  ".07.  7         J         9         7 

Diameter  at  fracture,  ".49.    Area,  .1885  square  inch. 

Contraction  of  area,  52.9  per  cent. 

Fractuied  2".75  from  the  neck.    Apx>earance|  silky. 


T 


H  £Sx  161  60  I 


r 

I 


STEEL-  RAILS. 
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No,  4481. 

Bail  No.  28. 


IMameteT,  ":874. 


area,  .60  square  inch* 
length,  10". 


i^ppUe^  loads. 


\ 


faundM. 
600 
3,000 

e.ooo 

12,000 
18,000 
2t,000 

22,200 

22,800 

23,400 

24,000 

24.60O 

25.200 

25,800 

26,400 

27,000 

27,600 

28,200 

28,800 

29,400 

ao.ooo 

3)0,600 

31,200 

31,800 

32^400 

33,000 

33.000 

34,200 

34,800 

^.400 

36,000 

36,600 

37,200 

72,800 

38.400 

.    39.000 

i    39.600 

40,200 

40,800 

40,820 

30,700 

0 


Personare 
incD. 


Pmmd*. 

1,000 

5,000 

10,000 

ao.ooo 

30,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
68,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
05,000 
66,000 
67.000 
68,000 
68,030 


In  gaoj^ed  length. 


Elongation. 


Inehea. 

0. 

.0013 
.0031 
.0066 
.0100 
.0117 
.0121 
.0125 
.0129 
.0133 
.0140 
.0149 
.0308 
.0637 
.0735 
.0007 
.1030 
.1160 
.1330 
.1510 
.1665 
.I860 
.2050 
.2275 
.2500 
.27 
.30 
.34 
.37 
.40 
.45 
.49 
.54 
.60 
.67 
.  .77 
.87 

1.03 

1.38 


2.68"'"t' 


Set. 


Inch. 
0. 


Initial  load; 


0. 


.0008 


Elastic  limit 


.0740 


Tensile  strength. 
At  time  of  fracturo. 
=20.8  per  cent. 


Elongation  of  inch  sections :  ".10,  'M3,  ".10,  ".09,  ".16,  ".35,  ".54*, 
".26,  ".21,  ".14. 
Diameter  at  fracture,  ".57.  .  Area,  .255  square  inch. 
Contraction  of  area,  57.5  per  cent. 
Fractured  5"  from  the  neck.    Appearance,  flne  silky. 
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STEEL   RAILS. 

■ 

No.  4456. 


Bail  No.  29. 


Diameter,  ''.714. 

SectioDal  area,  .40  square  inclu 

Gauged  length,  10''. 


Applied  loadi. 


ToUL 


PotmdM, 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
11.600 
12.000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19.200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,280 
0 


Fwaqnaire 


irsqni 
Inon. 


Potrndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
63,000 
.  64,000 
65,000 
66,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,700 
0 


Elongation. 


Jnehst. 

0. 

.  .0013 
.0031 
.0050 
.0067 
.0086 
.0099 
.0111 
.0120 
.0130 
.0157 
.0270 
.0362 
.0430 
.0498 
.0560 
.0648 
.0738 
.0790 
.0890 
.0960 
.1060 
.1168 
.1241 
.1850 
.1430 
.1557 
.1640 
.1790 
.1885 
.2015 
.2140 
.2290 
.2430 
.2680 
.2700 
.2930 
.8090 
.8480 
.40 
.46 
.63 
.61 
.73 
.95 

1.40 

1.40 


Set. 


Jneh. 
0. 


Eemarkt. 


Initial  load. 


.0008 


Elaatio  limit. 


0230 


0573 


Tensfle  strengtli. 
=14  per  cent. 


Elongation  of  inch  sections:  ".08,  ".12,  'Ml,  ".11,  ".12,  ".13,  ".14,  ".17, 
".24*,  ".18. 

Diameter  at  fracture,  ".62.    Area,  .3019  sqUare  inch. 

Contraction  of  area,  24.5  per  cent. 

Fractured  1".3  from  the  neck.  Appearance,  granular;  silky  spot  at 
the  circumference  where  the  metal  separated  first. 
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No.  4557. 

Bail  No.  29. 


Diameter,  1".12S. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 
Length  of  stem,  24''.         \ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Fersqiutre 
inch. 

Elongation. 

Set. 

PoundB, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
20,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
83,000 
84,000 
35,000 
30,000 
87,000 
38.000 
80,000 
40,000 
42,000 
44,000 
40,000 
48,000 
60,000 
68,000 
54,000 
50,000 
58,000 
00,000 
02,000 
04,000 
08,000 
08,000 
70,000 
72,000 
74,000 
73,300 
0 



Pounds. 
1,000 
6,000 
10,000 
16,000 
20,006 
26,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
8^000 
^,000 
84,000 

.   86,000 
80,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
40,000 

*  48,000 
80,000 
62,000 
64,000 
66,000 
68,000 
60,000 
02,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 

Inches. 

0. 
.0027 
.0062 
.0008 
.0132 
.0168 
.0177 
.0183 
.0192 
.0200 
.0209 
.0219 
.0231 
.0243 
.0267 
.0292 
.0346 
.0372 
.0460 
.0607 
.0688 
.07 
.09 
.11 
.14 
.16 
.20 
.23 
.28 
.34 
.40 
.47 
.64 
.66 
.77 
.96 

1.19 

1.62 

Jneh. 

0. 

0. 

Initial  load. 

0. 
.0001 

.0007 

Elaatio  limit  (not  well  defined). 

1 

Tenaile  Bterngth. 
▲t  time  of  fracture. 
=  7.2  per  cent. 

.0057 

.0313 

0 

1.43 

Elongation  of  inch  sections:  'Ml»,  ".09,  ".08,  ".08,  ".07,  ".09,  ".07,  ".08, 
".07,  ".07,  ".06,  ".05,  ".05,  ".04,  ".06,  ".'07,  ".07,  ".08,  ".08,  ".08,  ".09, 
".09,  ".08,  ".09. 

Diameter  at  fracture,  1".07    Area,  ".899  square  inch. 

Contraction  of  area,  10.1  per  cent. 

Fractured  1"  from  neck.  Ax^pearance,  granular,  radiating  from  a  dull 
spot  at  the  circumference. 
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STEEL,    RAILS. 


No.  4:457. 
Bail  ITo.  30, 


Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loftds. 

In  ganged  length. 

BeouurkB. 

Total. 

Per  square 
inca. 

Elongation. 

Set. 

Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,  800 
15.200 
15,600 
16,000 
16.400 
16.800 
17,200 
17.600 
18,000 
18.4U0 
18,800 
19, 200 
19.600 
20,000 
20.-400 
20,800 
21, 200 
21,'600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24.800 
25.600 
26,400 
0 

Poundi, 
1.000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
0 

Inch, 

0. 

.0013 
.0031 
.0050 
.0068 
.0087 
.0106 
.0110 
.0112 
.0116 
.0120 
.0124 
.0130 
.0133 
.0140 
.0145 
.0155 
.0182 
.0280 
.0374 
.0480 
.*D602 
.0667 
.0768 
.0860 
.0942 
.1040 
.1140 
.1267 
.1361 
.1440 
.1620 
.1690 
.1820 
.1965 
.2125 
.2310 
.28 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 

H^lnatio  limit. 

.0011 

1 

.0425 

Oracle  opened  in  stem. 

Tensile  stTen>;t1i. 
=2.  f^  per  cent. 

.31 

.29 

Elongation  of  inch  sections:  ".02,  ".02,  ".03,  ".03,  ".03,  ".05»,  ".03 
".03,  ".03,  ".02. 

Diameter  at  fracture,  ".69.    Area,  .3739  square  inch. 

Contraction  of  area,  6.6  per  cent. 

Fractured  4".9  from  the  neck.  Appearance,  granular,  dull  silky  spot 
at  the  circumference.  A  series  of  fine  transverse  cracks  were  oi)eiied 
along  one  side  of  the  stem,  at  intervals  of  about  J  inch,  continuing  for 
one  half  the  length  of  the  stem.  The  silky  spot  was  at  one  of  tixese 
cracks. 
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^0.4465. 

Bail  No.  30. 


Diameter,  ''.713. 

Sectional  area,  .40  square  incli. 

.Ganged  length,  10". 


.Applied  loads. 

111  gaaged  length. 

« 

Total. 

Per  sonace 
incli. 

Slosgatioii. 

Set. 

Pound*. 
400 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
12.400 
12,800 
13,200 
13,600 
14.000 
14,460 
14,800 
15,200 
15,600 
18,000 
16,400 
18,806 
17,200 
17.600 
18,000 
18,400 
18,800 
19,206 
19,600 
20,000 
20,409 
20,800 
21,200 
21,600 
22,000 
22,400 
22,JB0O 
23.200 
23,600 
24,000 
24,808 
25,600 
26,400 
37,200 
28,000 

Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32.000 
33,000 
.34,000 
35,000 
36,000 
37.000 
38,000 
30,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,-000 
48,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
0 

Ineh. 

0. 

.0012 
.0032 
.0050 
.0067 
.0083 
.0101 
.0105 
.0108 
.0112 
.0117 
.0120 
.0123 
.0128 
.0132 
.0137 
.0142 
.0152 
.0178 
.0257 

.oai2 

.0418 

.0490 

.0678 

.0668 

.0762 

.0870 

.0917 

.1018 

.1144 

.1268 

.1380 

.1460 

.1585 

.1730 

.1815 

.1960 

.23 

.27 

.80 

.34 

Ineh. 
0. 

Initial  load. 

• 
Elastic  limit. 

« 

• 

Tensile  strength. 
=3.3  p6r  cent. 

0. 

0. 

.0008 

.0255 

.0677 

.1162 

.1716 

6 

.33 

y  ■- 

/ 

Elongation  of  inch  sections :  ".03*,  ".04,  ".02,  ".04,  ".03,  ".04,  ".02,  ".05, 
''.03,  ".03. 

Diameter  at  fracture,  ".69.    Area,  .374  square  inch. 

Contraction  of  area,  0.5  per  cent. 

Fractured  ".8  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  9pot  in  the  circumference;  this  dull  spot  is  in  line  with  a  series 
of  fine  transverse  cracks  Mong  one  side  of  the  stem. 

A  snapping  sound  was  heard  a  few  seconds  preceding  rupture. 
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STEEL    RAILS, 


Ko.  4482 


'^« 


Eail  No.  3iL 


Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
600 
3,000 
6,000 
12,000 
18,000 
21,000 
21,600 
22,200  ' 
22,800 
23,400 
24,000 
24,600 
25,200 
25.800 
26,400 
27,000 
27,600 
28,200 
28,800 
29,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
33.600 
34,200 
34,800 
35.400 
36,000 
36,600 
37,200 
37,800 
38,400 
89,000 
39,600 
40,  'iOO 
40,  800 
41,400 
42,000 
43, 200 
44,400 
45,600 
46,800 
48,000 
40,200 
50,400 
51,  UO 
46,300 
0 


Per  square 
inc 


£_.. 


In  gauged  length. 


^/^«  Elongation, 


Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59, 0(M) 
OO.UOO 
61,000 
62,000 
63, 000 
64,000 
-  65,  000 
6(3.000 
67,000 

68.  (mo 

69,000 
7rt,000 
72,000 
74,000 
76,000 
78,000 
80,  000 
82,000 
84,000 
85.220 


0 


Inches. 

0. 

.0014 
.0081 
.0067 
.0101 
.0120 
.0126 
.0130 
.0134 
.0140 
.0150 
.0239 
.0369 
.0450 
.0504 
.0567 
.0628 
.0701 
.0798 
.0853 
.0040 
.1018 
.1120 
.1200 
.UIO 
.1410 
.  1510 
.1620 
.1725 
.1850 
.1958 
.21 
.22 
.235 
.26 
.265 
.28 
.30 
.31 
.33 
.35 
.40 
.45 
.52 
.60 
.70 
.80 

1.05 

1.40 


1.59 


Set. 


Inch. 
0. 


0. 


N 


Bemarks. 


Initial  load. 


Elaatio  limit. 


0O18 


0400 


TenHile  strengtiL. 
At  time  of  ruptoro. 
-15.9  percent. 


Elongation  of  inch  sections:  'Ml,  ".14,  ".16,  ".17,  ".80»,  '^30»,  ".14, 
".1 1,  ''.09,  ".08. 

Diameter  at  frjicture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41 .2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky,  intersperaed  with 
fine  granulation  at  circumference. 
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STEEL    RAILS. 

No.  4463. 
Bail  No.  32« 
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Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
400 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
1«,000 
16,400 
16,800 
17,200 
17,000 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21.200 
21,600 
22.000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
80,400 
81,200 
82.000 
32,800 
83,600 
84,400 
86.200 
86,600 
86.800 
37,600 
38.400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
89.700 
0 


Per  aquaro 
IncD. 


Pound*. 

i,eoo 

5,600 
lO.OOQ 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
000 

r,ooo 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104.000 

106,000 

108,000 

110,000 


In  ganged  length. 


Elongation. 


Inthet, 
.0 

.0013 
.0029 
.0046 
.0063 
.0080 
.0007 
.0114 
.0132 
.0139 
.0140 
.0148 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0173 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0400 
.0557 
.0630 
.0702 
.0807 
.0958 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.25 
.27 
.J» 
.82 
.34 
.87 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


1.41 


Set. 


Ineh, 
0. 
0. 


0. 


0. 
0. 


.0001 


,0001 


,0004 


Bamarkfl. 


IniUal  load. 


Elastic  limit  (not  well  deflnfld) 


0023 


,0470 


1101 


Tensile  strengtli. 
At  time  of  fraotoro. 
=  14.1  per  cent. 


Elongation  of  inch  sections:  ".09,  ".11,  ".12,  ".12,  ".14,  ".12,  ".13, 
'M4,  ".31»,  ".13. 

Diameter  at  fracture,  ".58.    Area,  .264  square  itlch. 

CJontraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  silky 
center.       \ 
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STEEL   RAILS. 


Ko.  ^558. 
Bail  No.  32. 


Diameter,  l'M28. 

Sectional  area,  1  square  ineli. 

Gauged  length,  20''. 


Applied  loads. 


Total. 


Patmdi. 
«  1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66.000 
57;  000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
106,000 
110,000 
110,850 
101,000 
0 


Per  sqiuure 
inc 


lOOl 

icn. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
106,000 
110,000 
110,850 


In  ganged  lengUi. 


Elongation, 


Inchet. 
0. 

.0030 
.0063 
.0008 
.0133 
.0167 
.0199 
.0236 
.0260 
.0806 
.0309 
.0317 
.0826 
.0333 
.0339 
.0347 
.0366 
.0366 
.0876 
.0390 
.0410 
.0450 
.0600 
.0770 
.0870 
.10 
.12 
.14 
.16 
.19 
.24 
.32 
.40 
.47 
.56 
.67 
.78 
.97 

^1.22 
1.68 


2.19 


Set. 


Inch. 
0.    - 
0. 


0. 
0, 


0. 


0. 


.0013 


.0435 


Remark*. 


Initial  load. 


Elastic  limit  (approziaatel. 


Tensile  strengin. 
At  time  of  fractare. 
=  11  per  oent. 


Elongation  of  inch  sections:  ".07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".09, 
".07,  ".08,  ".07,  ".06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ".15, 
".25,  ".32*,  ".15,  ".11. 

Diameter  at  fbacture,  ".93.    Area,  .679  square  inch. 

Contraction  of  area,  32  per  cent. 

Fractured  4"  from  neck.  Appearance,  granular^  radiating  fiN>ni  an 
eccentric  dull  spot. 


-^T'ccTv^ecf  ^ ifc7*arvBornSteet  Co  3   8S* 


00 


^.iSa  » 


M77 


T 
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STEEL  RAILS 
No.  4467. 


Diwneter,  1".129. 

Sectional  area,  1  sqaare  iuch. 

Qauged  length,  10". 


Applied  load.. 

Id  t*agiA  lenstb. 

KiMnirk.. 

loui: 

"'Sir 

Elong^oi.. 

Set. 

F-uiulM. 
I.OOO 

10.000 

85.000 

si 

silooo 
sa.MO 

M.OOO 
M,00O 

salooo 

Sr 
M.ooa 

01.000 

ai 

70.000 

70.000 

«:cioD 

M.0OO 

ii 

112,000 

Hi!  000 
laooQO 

120.  MO 

§ 

40,000 

&£.(I00 
63.000 

U^OOD 

ulooo 
U.000 

S7.000 
58.000 
5*.  000 

as 

82.000 

S:S 

as,ooo 
7c.ooa 

71.000 
74,000 
TO.OOU 
7i>,MM 
80,000 
84.000 
88.  MW 
02,000 

SO.0CO 

100,000 

■Oil  000 
08,000 
12.000 

sa 

20.E00 

fncA. 
0. 

.0030 

'.dOK 
.MIS 

:oiJi 

'.0\M 
.OlKl 

!ei07' 

.0201 

:o2»i 

:S 

iosuo 
liias 
!2o 

.28 

7«iJl. 

InilW  l««d. 
KlMtie  licit. 

TMMile  atrengUk. 
=  7,0  percent. 

J: 

.0002 

.0012 

.70 

Elongation  of  indisections:  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".OS,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  thread  in  bead,  the  diameter  of  which  waa  1"J35. 
Appearance,  granular. 
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STEEL  BAILS* 


No.  4468. 
Rail  Ko.  33. 


Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  IC*. 


Applied  loads. 


Total. 


Foundt. 
800 
4,000 
8,000 
16,000 
24,000 
32.000 
36,000 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
48.000 
48.800 
49,600 
50,400 
51,200 
52,800 
54,400 
56,000 
57.600 
50,200 
60,800 
62,400 
64,000 
67,200 
70.400 
73,600 
76,800 
80,000 
83,200 
86,400 
89,600 
92,800 
96.000 
96,900 
92,100 
0 


Per  Maare 
incn. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

61,000 

52,000 

58,000 

54,000 

55,000 

56,000 

57,000 

58,000 

56,000 

60,000 

60,000 

61,000 

62,000 

68,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

121, 125 


In  gauged  length. 


Blongation. 


Jnehet. 

0. 

.0013 
.0030 
.0065 
.0101 
.0132 
.0150 
.pl67 
.0170 
.0173 
.0177 
.0181 
.0186 
.0189 
.0195 
.0200 
-0207 
.0212 
.0220 
.0280 
.0254 
.0300 
.0850 
.0440 
.0560 
.0691 
.0822 
.0960 
.1055 
.1190 
.1820 
.17 
.20 
.23 
.27 
.31 
.36 
.40 
.48 
.59 
.84 

1.11 


1.29 


Set 


Inch. 
0. 


0. 

6.* 


0. 


Bamarka. 


.0008      Blaatic  limit. 


"I 


Tensile  strength. 
At  time  of  rupture. 
=12. 9  per  cent. 


Elongation  of  inch  sections:  ".07,  MO,  ".10,  ".12,  ".15,  ".25*, M6, 
".14,  ".12,  ".08. 
Diameter  at  fracture,  ".89.    Area,  .622  square  inch.  ' 
Contraction  of  area,  22.3  per  cent. 
Fractured  5".5  from  the  neck.   Appearance^  granular,  silky  center. 


STEEL   RADEiS. 


No.  4469. 

Eail  No.  34. 
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Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarka* 

* 

Total. 

Per  square 
inoD. 

Elongation. 

Set. 

Towndt. 

;i,ooo 

6,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
68,000 
68,000 
70,000 
72,000 
73.140 
63.700 
0 

Foundt, 
1,000 
6,000 
10,000 
20.000 
30,000 
85,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,900 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62.000 
64,000 
56.000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,140 

Inehet. 
0. 

.0012 

.0028 

,0062 

.0097 

.0113 

.0117 

.0122 

.0127 

.0132 

.0138 

.0995 

.1060 

.1140 

.1250 

.1380    ^ 

.1510 

.1648 

.1800 

.1940 

.2100 

.25 

.29 

.83 

.38 

.43 

.60 

.56 

.66 

.76 

1.24 
1.78 

Inch. 
0. 

Initial  load.                 » 

0. 

.0008 

Elastic  llir'.t. 

• 

• 

Tensile  strength. 
At  time  of  raptnro. 
—26.1  per  cent. 

•-•-••<-••• - 

- 

0 

2.61 

Elongation  of  inch  sections:  ".15,  ".22,  ".24,  ".26,  ".26,  ".40,  ",47*, 
"^5,  ".22,  ".14.  "  . 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  iipranulation  at  the  circumference.  Several  fine  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rup^e  commenced* 
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STEEL   BAILS. 


SPECIHES8  FBOM  A  TO  G  TAKES  FBOM  HEAD  OP  EAIL  VO.  M, 
KAEKED  nr  THE  OEBEB  THET  WESB  TAKEV  OUT,  BEGII- 
mo  AT  EHS  OF  RAIL 

No.  4487. 

Bail  No.  34. 

Specimen  A* 

Diameter,  ".564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

^.        . 

FerMoare 
inoh. 

Elongation. 

Set.  • 

Poundi. 

250 

1,250 

2,500 

5.000 

7,  ,"500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10:750 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12.500 

13,000 

13,500 

14,000 

14.500 

15, 000 

15,500 

16,000 

16.500 

17.000 

17,, WO 

17,520 

0 

F<nmd$. 
1,000 
5,  COO 
10,000 
20,000 
30,000 
35,000 
86.000 
37,000 
38.000 
39,000 
40,000 
41.Q0O 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
64,000 
•  66,000 
68.000 
70,000 
70,080 
0 

Inehu. 
0. 

.0007 
.0017 
.0037 
.0058 
.0068 
.0070 
.0072 
.0078 
.0360 
.0600 
.0650 
.0740 
.0790 
.0900 
.0970 
.1075 
.1155 
.1250 
.1350 
.1460 
.1720 
.1080 
.2280 
.2630 
.31 

Inch. 
0. 

Initial  load. 

1 

Elastio  limit 

• 

Tensile  strength. 
=  21.7  per  cent. 

.37 
.42 
.50 
.62 
.91 
1.10 
1.30 

>••••*•«•••• 





Elongation  of  inch  sections:  ".U,  'M8,  ".27,  ".39*,  ".it,  ".15. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  silky. 


STEEL   RALLS, 


No.  4488. 

Bail  No.  34, 

Specimen  B. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  loadfl. 

In  gaaged  length. 

Remarks. 

Total. 

Per  raanre 
incB. 

Elongation. 

Set.^ 

* 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

a  750 

9;  000 

9,250 

9,500 

9.750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13.500 

14,000 

14,500 

15,060 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

0 

Fotmds. 
1,000 
5.000 
10,000 
20,000 
30,000 
36,000 
36,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,060 
45,000 
46,000 
48,000 
50,000 
52.060 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
0 

0. 

.0007 
.0021 
.0043 
.0064 
.0070 
.0081 
.0086 

Inch. 
0. 

Initial  load. 

- 



.00)2 
.00)7 

r 

Elastic  limit 

^ 

.0140 
.0245 
.0285 
.0348 
.0435 



« 

1 

• 

.0480 

.0575 

.0630 

.0720 

.0878 

.1060 

.1275 

.1480 

.1720 

.2000 

.2380 

.28 

.32 

.39 

.47 

.00 

1.00 

1.32 



"  "  i* 

*"•**"*•* V 

* 

'-I 

' 

Tensile  strength. 
=  22  per  cent. 

Elongation  of  inch  sections:  'M6,  ".18,  ".17,  ".20,  ".42*,  ".19. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 
Fractured  1".6 from  theneck.    Appearance,  silky. 
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STEEL   RAILS. 

No.  4489. 

Eail  Ko.  34. 

Specimen  0. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  flanged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14, 000 

14.500 

15, 000 

15,500 

16,000 

16,500 

17,000 

17.500 

18.000 

18,260 

0 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44.000 
46,000 
48,000 
50, 000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 

72.  000 

73,  040 
0 

Inchsa. 
0. 

.0007 
.0017 
.0037 
.0058 
.0074 
.0077 
.0084 
.0092 
.0120 
.0147 
.0165 
.  0201 
.0250 

.  oa.'io 

.0458 
.  0585 
.0740 
.0900 
.1075 
.1290 
.1520 
.1780 
.2075 
.2430 
.29 
.36 
.42 
.56 
.79 
1.00 

Inch, 
0. 

« 
Initial  load. 

Khistlc  limit 

1 

Tensile  strength. 
r=  10.7  per  cent. 

0. 

.0008 

-■• 

• 

Elongation  of  inch  sections:  ".08,  ".10,  ".12,  ".14,  ".19,  ".37». 
Diameter  at  fracture,  ".40.  Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1"  from  the  neck.    Appearance,  silky. 


STEEL  KAILS. 

:No.  4490. 

Bail  "So.  34. 

Speeitnen  D. 


Diameter,  ".564. 

Sectional  area,  .25  aqaare  inch. 

•Gauged  length,  6". 


AppUcdlo.d..       1      In  g«ig«d  Jtugtta. 

bmha*. 

T«^ 

^"to3E^  EioDg.ti™ 

Srt. 

i 
s 

9,-na 

i 
IE 

IE 

17.000 

1.000             1 

^oM> 

IE 

13,000 

KOOO 

37,000 
38.000 
MiooO 

illooo 

nz 

sslooo 

H,000 
M.ODO 

sslooo 

•0,000 

AOOO 

w,ooo 

78.000 
TS,000 

70.000 

70;400 

OOOT 

s 

ooeo 

00«T 

1 

OMO 
D2SS 
044S 

1*80 

30 
40 

7«A, 

iDltimlloML 

0. 

.ooos 

ELutloUmtt. 

=:20.!pBtc«n». 

Elongation  of  inch  sections:  ".17,  ".23,  ".43",  ".17,  ".12, ' 
Diameter  at  fracture,  ".40,    Area,  ".1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  silky. 


H.  Ex.  161- 


-27. 


STEEL    RAILS. 

No.  a»i. 

Bail  Ko.  H. 
Specimm  B. 


Diameter,  ".d64. 

SectioaaJ  area,  .25  sqnare  inch. 

Gauged  leogtb,  6". 


ApplMlMd..       1      I, 

K.i>E«d  1«.KU>. 

Banub. 

Totol. 

"■"iS"  "" 

—1    - 

ISO 

'its. 

6.000 

!:;% 

sss 

o,Hn 

O.TSO 
10,000 

l-iS 

u.ooo 

Is- 

13.000 

13.500 

is;  000 

ib!ooo 

IS 

SOOO 

10,000 
20.000 
30,000 

33;  000 
M.DOD 
3S.000 

^z 

38,000 

80,000 
Wooo 

41.000 
42.000 
44.000 
40.  coo 
46.000 
60.000 

u.ooo 

64,000 

60.000 
63.000 

00.000 
02.000 

M.ODO 

00.000 

W.OW 

00.020            1 

0007 

ooso 

OOM 
0071 

0770 

1300 
1S30 

202S 
233S 

32 
37 

02 
22 

0. 

iMiUalload. 

0. 

■/■- 

=20.3p<,ro«it^^ 

EloDgation  of  incb  sections:  ".31*,  ".SS,  ",17,  ".17,  ".15,  ' 
Diameter  at  fraotore,  ".42.    Area,  .1385  square  incb. 
Contraction  of  area,  44.6  per  cent. 
Fractured  l".lo  £rom  the  neck.    Appearance,  silky. 


STEEL  RAILS. 

TSo.  4493. 
Kail  So.  34. 


DiMneter,  "£6i. 

Sectional  area,  .25  square  mcb. 

Gauged  length,  6". 


Applied  lo^ta. 

iDEMBOdlOietll. 

B«D1A>. 

ToUl. 

zoioou 

IE 
IE 
|E 

4s,ooa 
mIooo 

IE 

00.000 
00.000 

Set. 

PmiiuJi. 

ssa 
s,iira 

11 

9,000 

J™ 

li 
II 

vooo 

8,000 

o.soo 

7,000 
7.600 
7,580 

003B 
DOflT 

O'M) 

Inch. 

iDltabllood. 
BUalloUmlt. 

T^nnllR  ntrenjcth. 

"»■ 

.ODOS 

oUo 

14.0 

f 

Elongation  of  inch  sections:  ".15,  ".18,  ".30,  ".44",  ".22,  "J.7. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3".7  from  the  neck.    Appearcukce,  silk^. 
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8TEEL   RAILS. 


Ko.  4493. 

Bail  No.  34. 

Specimen  O. 


Diametety  '^664• 

Sectional  area,  :25  square  inch. 

Cb^aged  length,  %". 


Ap^lledloads. 

la  ganged  leagth. 

RemarkB. 

TotaL 

4 

F«r§4iure 
tnSk. 

Blongaiioii. 

Set. 

Pounds,' 
250 
1,250 

2,500 

5,000 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000r 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12.000 

12,500 

18,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

0 

Powidt. 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
88,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
0 

Incket: 
0. 
.0009 

.0019 
.0089 
.0061 
.0067 
.0070 
.0078 
.0076 
.0081 
.0087 
.0835 
.0480 
.0605 
.0770 
.0940 
.1120 
.1310 
•       .1525 
.1770 
.2080 
.2845 
.28 
.32 
.88 
.44 
.51 
.68 
.97 
L42 

Inch. 
0. 

Initial  load. 

.0002 

.0006 

ElaatieUmtt. 

/ 

» 

TenafleatrengUi. 
=  23.7  per  cent. 

•-•••••••f 

Elongation  of  inch  sections:  'M3,  'M7.  ".30,  '^38»,  "My  "jao. 
Diameter  at  firactore,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  silky. 


STEEL   RAILS. 

No.  4478. 
Bail  So.  S5. 


Diameter,  ".798. 

Becdonal  taea,  .50  square  inoh. 

Gauged  lengtii,  10". 


ApplMlnd..      1     la 

g«V«dIeDgtl.. 

B«u«rk(. 

Tol^ 

*«'i^-™IflOB 

[ttlon. 

Bet. 

Pttmdt. 

a,M« 
».«o 

l;!S     " 

10,000 

20,000 
30,000 

uiooo 

N,000 

ir.Dou 
»a,ooo 
w.ooo 

40,000 

gss 

43.000 
44,000 

SIS 

47.  OM 
48,000 

40,000 

ss 
as 
ss 

«o,oao 
oa^ODO 
«:ooo 

70  SS 
72^000 
74,000 

SK     . 

'     78,480            t 
0                 1. 

0014 

oiai 

0134 
0IS& 

i 

1240 
1360 

iS 

SOTS 
Et40 

MOO 

u 
ts 

i 

Jfie*. 
0. 

Initial  load. 
Elutle  Uiati. 

CnKkB  oiMDed  tn  mHaco  of  •torn. 

It 
u 

2( 

ai 

soo 
soo 

000 

0. 
.0001 

.outo 

US 

btIboo 

li 

2S.K0 

SO.  000 

32: 000 

IE 

3«,M0 

Elot^tion  of  inch  sections:  ".10,  ".13,  ".14,  ".16,  ".17,  ".15,  ".25", 
".22,  ".18,  ".13. 

Diameter  at  ffactore,  ".70.    Area,  .385  square  inch. 

Contractiou  of  area,  23  per  cent. 

Fractured  3".7  from  the  neck.  Appearance,  granular,  radiating  firom 
a  doll  silky  spot  iu  the  circumference. 

Six  rows  of  flue  trausTWse  cracks  developed  along  sorfoce  of  stem. 
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STEEL  RAILS. 


Bo.  4483. 
Bail  Ifo!  3G. 


Diameter,  ".874. 

SectioDal  area,  .60  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 


ToImL 


Pound: 
000 
8,000 
6,000 
12,000 
18,000 
21,000 
24,000 
27,000 
30,000 
30,000 
31,200 
31,800 
32,400- 
33,000 
33,600 
34,200 
34,800 
35,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
49,200 
50,400 
51,600 
52,800 
54,000 
55,200 
56,400 
57,600 
58,800 
60,000 
61,200 
62,400 
62,610 
61,800 
0 


Feraqiutfe 
incn. 


PotMMb. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,850 


In  gauged  length. 


Elongation. 


Incket, 

0. 
'  .0013 
.0030 
.0002 
.0098 
.0113 
.0161 
.0150 
.0170 
.0173 
.0179 
.0182 
.0188 
.0192 
.0220 
.0272 
.0620 
.0785 
.0850 
.1000 
.1130 
.1300 
.1450 
.1610 
.1795 
.2000 
.2180 
.2390 
.2620 
.28 
.81 
.84 
.38 
.42 
.46 
.61 
.57 
.63 
.72 
.84 

1.11 

1.80 


1.88 


Set 


IiUk, 
0. 


0. 


.0002 


Bemarka. 


Initial  load. 


Rlaatio  limit. 


Tensile  stmtf^li. 
A(>  time  of  ruptare. 
=13.8  i>er  cent. 


Elongation  of  inch  sections:  ''.09,  ".13,  ".14,"  .13,  ".17, ''.21*, 'M4» 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".78.    Area,  .478  square  inch. 

Contraction  of  area,  20.3  per  cent. 

Fractured  5".5  from  the  neck.  Appearance,  fine,  granular,  radiating 
from  a  dull  silky  spot  at  the  circumference. 


STEEL  RAILS. 


No.  4484. 

Bail  No.  37. 
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Diameter,  ''.874. 

Sectional  area,  .60  square  incli. 

Gauged  length,  lO"'. 


AppUed  kcda. 

In  gang^  length. 

Bemarks. 

Total. 

PersoTiare 
incK 

Eiongatlan. 

Set. 

PiMMUb. 

900 
3,000 
6.000 
12,000 
18,000 
24,000 
27.000 
27,600 
28,200 
28,800 
29,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
33,600 
84,200 
34,800 
36,400 
36,000 
37,200 
88,400 
30,900 
40.800 
42.000 
43.200 
44,400 
45,600 
46,800 
48,000 
49,200 
.50,400 
•51,900 
52.800 
53,350 
46,800 
0 

PoundM. 
1,009 
5,009 
10,099 
20,000 
30.000 
40,000 
45,000 
49,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56^000 
56,000 
67,000 
68,000 
59,000 
60,000 
92,000 
64,000 
68,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,920 

a 

.0015 
.0083 
.0066 
.0098 
.0136 
.0159 
.0106 
.0172 
.0181 
.0227 
.0450 
.0728 
.0775 
.0885 
.0917 
.1020 
.1107 
.1230 
.1300 
.1390 
.  1540 
.1785 
.2017 
.2290 
.2560 
.2880 
.31 
.36 
.40 
.46 
.51 
.60 
•  .W 
.84 
1.07 

Inch. 
0. 

Initial  k>a(L 

• 

Elaatio  limit. 

.0001 
.0009 

• 

Tensile  stren^h.                      • 
At  time  of  rupturs. 
=  18.6  per  oent. 

« 

0 

1.86 

Elongation  of  inch  sections:  ".13,  ".42*,  '^20,  ''.20,  ".17,  ".19,  ".17, 
".13,  ".14,  ".11. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41.2  per  cent. 

Fractured  3".l  from  the  neck.  Appearance^  silky,  interspersed  with 
granular  metal  at  the  circumference. 
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STEEL   RA^ILS. 


No.  919. 

Rail  No.  15. 


Lengthy  4''. 

Diameter,  1^^0092. 

Sectional  area,  80  square  inches. 

Gauged  length,  3^\ 


Applied  loads. 


TotiQ. 


Poundt, 

800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
44.800 
46,600 
46.400 
47,200 
48,000 
49,600 
51,200 
52,800 
54,400 
56,000 
57,600  i 
50,200 
60,800 
62,400 
64.000 
65,600 
67.200 
68,800 
70,400 
72,000 
73,600 
75,200 
76,800 
78, 400 
80,000 


Peraoiuure 
inon. 


Pounds. 
1,000 
6.000 

lorooo 
l^ooo 

20,000 
26,000 
80,000 
85,000 
40.000 
45,000 
50,000 
61,000 
52.000 
53,000 
64,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
08.000 
100,000 


In  ganged  length. 


Com- 
preeeion. 


Inch, 

0. 
.0007 
.0012 
.0017 
.0022 
.0023 
.0031 
.0036 
.0041 
.0046 
.0050 
.0051 
.0052 
.0053 
.0053 
.0054 
.0055 
.0057 
.0070 
.0105 
.0130 
.0163 
.0208 
.0243 
.0280 
.0322 
.0358 
.0395 
.0435 
.0480 
.0520 
.0558 
.0606 
.0650 
.0700 
.0750 
.0705 
.0848 
.0905 
.  OllfiO 
.1016 


Set. 


IfuHL 
0. 


0. 


—.0001 


Bemarka. 


Initial  load. 


.0062 


.0238 


.0422 


.0038 


.0893 


Elastlolimll. 


STEEL   BAILS. 


Specimeu  cut  off,  reducinglength  to  2".506. 
then  resumed.. 
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Bested  13  dbys  and  teat 


DUmetfln. 

Applkdlo^. 

L«.gth. 

End  A. 

Uiddh.. 

SvdB. 

Bourka. 

T<*a. 

"S" 

S«ctloiul 

PmuuIl 

7«wb. 

JiuA«. 

IrutM. 

Incha. 

fy-ttuhu. 

JfHko. 

Z.600 

1.0X38 

^  .tsa 

«s.ooo 

102. 630 

L0234 

l.OBJS 

.S2> 

■Lmi 

M.OOO 

lOT.OM 

3.471 

1.0S50 

LODM 

.g8« 

«5.aDo 

1.0378 

1.03GS 

.843 

00.0UO 

us.ita 

LDS60 

1.040S 

i!ou« 

«6,0<M 

J31.IS0 

3.  ass 

isM 

1.0301 

134,430 

2.  MS 

LO430 

LDOoa 

.881 

is!  000 

12T,4M> 

S.80ft 

1.0(83 

130.000 

1M,1S0 

Z,J53 

1.0(6 

135.000 

i.on 

Istfl 

l.OtD 

80,1300 

maw 

i.oes 

•1.1034 

.S64 

l.OtG 

osiooo 

IBS,7M 

2.107 

1.080 

1.1262 

.»« 

LOW 

qanvm  I'MBIO  dim- 

140,000 

i3T,«eo 

3,osa 

i.on 

1.138 

1.0IT 

uoiooo 

140,000 

1  083 

i.ios 

L108 

:004 

138.  BM 

1.827 

1.13J 

141,200 

1.238 

'.VH 

R«at«dl«liou». 

180.000 

1»,800 

1.380 

.28T' 

L160 

1M.000 

1.597 

.118 

»o,ooo 

'.3M 

'.tOi 

235,000 

140,  UO 

i!a8o 

1.313 

.410 

!223 

340,000 

1«,130 

1.384 

1.288 

L70B 

iea.ooo 

iti.no 

I.S» 

.883 

ssdIooo 

141,500 

i:687 

.078 

!380 

300,000 

143,760 

1.056 

i:42o 

1.S30 

2.087 

.IHG 

Sarface  of  specimeD  aniformly  mottled,  miaute  oblique  shearing 
vracks  started  on  cylindrical  soifiace. 
H.  Ei.  161 ^38 
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No.  920— Continued. 
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Diameters. 

« 

Apikliefl  'iomJiu. 

•**-Jrl*"'^ 

Length. 

Middle. 

Bemarlca. 

End  A< 

EndB. 

TotaL 

Peraqutfe 
inch. 

Diameter. 

Sectional 
area. 

Povmds. 

Pounds. 

^^wCwwCWm 

InehM. 

Inehet. 

Sq.iMhes. 

Inehss. 

r 

0 

2.506 

1.0195 

1.0238 

.823 

1.0254 

70,000 

84,440 

2.492 

1.0220 

1.0274 

.829 

1.0264 

75,000 

88,800 

2.450 

1.0262 

L0367 

.844 

1.0800 

80,000 

03,570 

2.420 

1.0312 

1.0438 

.855 

1.0348 

85,000 

07,370 

2.376 

1.0382 

1.0543 

.873 

1.0416 

90,000 

101,580 

2.323 

1.0450 

•1.0620 

.886 

L0530 

At  qnarter  length 
1".0698  diameter. 

05.000 

103, 830 

2.273 

1.0520 

L07O2 

.016 

1.0600 

100,000 

106,500 

2.218 

1.0632 

1.0930 

.989 

1.0725 

At  qnarter  1".0970  di- 
ameter. 

106,000 

106,700 

2.160 

1.0860 

1.1090 

.966 

1.0850 

U0,000 

111,000 

2.105 

1.0930 

1.1235 

.091 

1.0685 

Bested  20  hoora  with- 
out load* 

120,000 

U»,050 

2.066 

1.005 

1.133 

1.008 

1.106 

130,000 

120,480 

1.040 

1.110 

1.172 

1.070 

L121    • 

140,000 

122,380 

1.838 

1.125 

1.207 

1.144 

1.135 

150,000 

123,970 

1.756 

1.141 

1.241 

1.210 

1.149 

160,000 

124,710 

1.652 

1.104 

1.278 

1.288 

1.170 

170,000 

122,570 

1.568 

1.182 

L329 

1.887 

L198 
T.218 

180,000 

122,530 

1.404 

1.210 

1.368 

1.460 

190,000 

123.060 

1.425 

1.225 

1.402 

1.544 

1.227 

200,000 

123,150 

1.358 

1.264 

1.438 

1.624 

1.264 

310.000  > 

122,880 

1.297 

1.290 

1.-476 

1.709 

1.280 

220,000 

123,780 

1.244 

1.300 

1.508 

1.786 

1.308 

230,000 

128,400 

1.197 

1.328 

1.540 

1.868 

1.386 

240,000 

123.050 

1.152 

L856 

L572 

1.941 

1.362 

, 

250.000 

128,630 

1.117 

1.870 

1.598 

2.006 

1.380 

200,000 

125,540 

1.080 

1.397 

1.624 

2.071 

1.400 

• 

270,000 

126,090 

1.046 

1.425 

1.652 

2.143* 

1.430 

Tensile  fracture 
started  at  a  seam  in 
the  steel. 

280,000 

127,040 
130,  §20 

1.018 

.  1.451 

1.675 

2.204 

1.455 

300,000 

.968 

1.497 

1.712 

2.302 

1.476 

The  tensile  fracture,  which  started  at  a  seam  in  the  steel,  opened 
longitudinally  'M5;  from  this  were  started  two  shearing  fractures, 
450  in  direction  with  the  axis  of  specimen. 

On  the  cylindrical  surface  there  were  14  longitudinal  lines  shown 
where  t*ie  metal  was  seAmy  or  deficient  in  continuity.  Some  of  the 
lines  were  very  distinctly  developed,  others  showing  th^  presence  by 
slight  changes  in  color  of  surface* 
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8TEKL  RAILS. 


No.d2l« 
Bail  No.  25. 


Length,  v. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  ^". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

• 

Total. 

Per  Muare 

iOCA. 

Compres- 
•ion. 

Set. 

Pound*. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28.800 
29,600 
30,400 
31,200 
32,000 
32,800 
38,600 
34,400 
85,206 
86,000 
86,800 
87,600 
38,400 
39,200 
40,000 
41,600 
43,200 
44,800 
46.400 
48,000 
49,600 
51,200 
52,800 
54,400 
56,000 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56,000 
56,000^ 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

Inok. 

0. 

.0003 
.0007 
.0011 
.0015 
.0020 
.0025 
.0030 
.0081 
.0032 
.(ID3dv 
.0034 
.0085 
.0036 
.0040 
.0194 
.0225 
.0258 
.0288 
.0315 
.0351 
.0386 
.0419 
.0488 
.0560 
.0637 
.0715 
.0807 
.0875 
.0979 
.1075 
.1173 
.1287 

Inch. 

0. 

0. 

InitJalload. 

• 

0. 
0. 

0. 

Elastic  Umii. 

• 
% 

.0218 

■  •••••«  »«  «  « • 

• 

.0373 

.0750 

.1220 

Bested  eleven  days,  then  cut  oflf,  reducing  length  to  2''.502. 
average  diameter,  1''.0293. 
lines  scored  on  cylindrical  surface  ^*  apart. 


Present 


6TEEL  RAILS. 
Ko.  921— Gontmaed. 


AniMiMd^. 

Diuu.^l»ni. 

Middle. 

Lesfth. 

^^. 

EndB. 

K«BUlk». 

ToUl. 

"JT" 

Di*i>>el«r 

SHtkoul 

Pnm4i. 

P»mUtt. 

A^Am, 

AtfM. 

jBdu. 

BqAndu,. 

Iii<*«. 

1.03W 

1.0203 

1.02M 

«?0W 

72,  ISO 

2.1M 

1.028S 

1.0283 

«s.om 

T8,«0 

s.ue 

1.0302 

.aa 

LOSOt 

To.ooe 

a.«« 

.882 

TfcOQO 

ssisso 

2.3U 

Loaos 

1.0878 

1.0410 

■*raS^  l".«IOOil. 

80.000 

8«.«aa 

1.04H 

1. 0400 

80,000 

nOBO 

im 

1.0081 

!»23 

¥S,W 

8S.7M 

1.1!1S 

1.0802        1, 0078 

.048 

iuKi 

AtqnMt«l".10S0dl. 

«6,IK>0 

»T.«M 

1.0721     1     1.1131 

100,000 

i«.;*oo 

2.m 

1,0738     '     1.1200 

!9M 

i!oai4 

110,000 

103,080 

I.OOHfi 

1.1024 

1.001 

1.1010 

iw.oco 

105,170 

i!eo& 

Atqnart«ri".1144dl- 

130.000 

100,000 

1.7*3 

1.1418 

1,2513 

1.300 

1.1S78 

40,000 

106,000 

I.ITH 

I.2MIS 

i.sao 

U0.0OO 

loceio 

1.B385 

I'.aa 

»^ow 

107,100 

i:»8o 

Lisa 

1.370 

ilJiM 

i.za 

70,000 

100,  MO 

1.382 

1.42S 

1.280 

ectlgu  Monrf  on  eyllndrioiJ  .arf«e 

now  at— 

ure  M  roHoira!  ".OM, 

04,  ".180,  ".IS*.  'M15.'".14*,  ".ISl.  ".ISS, 

■-.SO.  ".088.                                        1 

woo*  1  m.Bio 

LSii  1    1.Z80  1    i.tso  1    i.<m 

ue,aM   1   itn.m 

LUS    1      LlOa    1      1.103    1      1.773 

LB08 

Middle  dlu»Mr  now 

SsTen  nJiiato  ItrDgl- 
todinmUrnoU  open- 
ed ".OS  to  ".00  iDDi. 

100,000        1M,U0 

1.101          l.Ul    t      LKa          l.MO 

1.9S1 

:i«,000        108.  TW 

LIM          1.3M          1,6M          l.OKl 

l.SOO 

KO.OOU          110,230 

I.llS           1.909            1.S04           l.MO 

»o,ooo      m,iKi 

l.DM         1.U2         l.tM        3.ua 

l!43t 

Tbaqmvtor-buhwc 

"  JM.  ".IM,  ".1^".1M,  ".13!,  ".1»4,  ' 

wBHiuure 

itmowM:  ".O0,".iai. 

131,  ".00. 

181,000       iu.m 

.aao          LGIO          L70S          2.178 

1.480 

1M.000      iit.no 

.on          I.Sa          LTM          2.423 

300,000        H7,»TO 

.880          1.010          1.804          IIM 

1.480 

Openeil  an  obliqae  shearing  fracture  49°  with  axis  of  specimen. 
The  qaftrter-inch  sections  now  measure  as  fotlova:  ".00,  ".07fl,  ".126, 
'.125,  ".116,  ".m,  "026,  ".136,  ".076,  ".00. 
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STEEL   BAILS. 


Fo.  922. 

Bail  ^o.  26. 

Length,  4". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3'^ 


Applied  loftdfl. 

In  gauged  leugtfaB. 

Bemarka. 

Total. 

PerMuare 
inoa. 

Com- 
I>reMioD. 

Set. 

Poundi. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
30,400 
31,200 
32,000 
32,800 
33,600 
34,400 
35.200 
36,000 
36,800 
37,600 
88,400 
89,200 
40,000 
41,600 
43,200 
44,800 
46,400 
48,000 

Pounds, 
1,000 
5,000 
10,000 
15,000 
^,000 
25,000 
30,000 
35,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 

Inch, 

0. 

.0003 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0034 
.0035 
.0039 
.0290 
.0333 
.0374 
.0411 
.0455 
.0478 
.0529 
.0564 
.0611 
.0654 
.0742 
.0838 
.0942 
.1045 
.1150 

Jndt. 

a 

Initial  load. 

• 

Elaatiollinit. 

0. 

.0003 

.0411 

.0606 

.1091 

Specimen  cut  off,  reducing  its  length  to  2''.505.    Bested  12  days aud 
loading  resumed. 


STEEL   RAILS. 
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No.  922— Continued. 


/ 


Biametera. 

"          ^ 

Applied  loads. 

Len^^ 

Middle. 

KndB. 

Bffmarlcg. 

TotoL 

PerMoaie 
inon. 

DlAmter. 

Sectional 
area. 

Pounds, 

Pofmdt. 

InchM. 

Inehet. 

IfUhM. 

Sq.Ineh$9, 

Inche». 

0 

0 

2.505 

1.0253 

1.0278 

.829 

1.0270 

56,000 

66,480 

2.476 

L0261 

1.0841 

.840 

1.0207 

00.000 

70,180 

2.437 

1.0312 

1.04.33 

.856 

1.0328 

05,000 

74,460 

2.392 

L0372 

1.0542 

.873 

1.0882 

70,000 

78,380 

2.337 

1.0436 

1.0665 

.893 

1.0445 

75,000 

81,430 

2.276 

1.0626 

L0832 

.921 

1.0526 

80,000 

83,420 

2.172 

L0742 

1.1052 

.950 

1.0672 

85.000 

^85,860 

2.113 

1.087 

1.1230 

.990 

1.080 

90,000 

88,150 

2.061 

1.097 

1.1402 

1.021 

1.090 

At  qnarter  l'M465  diam . 

95,000 

89,870 

1.981 

1.111 

1.1600 

1.057 

1.101 

100,000 

87,180 

1.9U 

1.126 

L2968 

1.147 

1.113 

Rented  without  load  24 
houra. 

U0,000 

98,060 

1.796 

1.154 

1.227 

1.182 

1.183 

120,000 

94,340 

1.674 

1.176 

1.273 

1.2TO 

1.165 

130,000 

95,100 

1.570 

1.208 

1.319 

1.307 

1.192 

140,000 

95,690 

1.482 

1.223 

1.366 

1.463 

1.212 

150,000 

95,780 

1.406 

1.262 

1.412 

L506 

1.254 

160,000 

96,620 

1.881 

1.287 

1.462 

1.656 

1.274 

170,000 

97,760 

1.268 

1.323 

1.488 

1.739 

1.310 

180,000 

97,140 

1.203 

1.348 

1.536 

1.853 

1.334 

« 

190,000 

98,660 

1.148 

1.380 

1.566 

1.926 

1.360 

200,000 

96,860 

1.111 

1.416 

1.605 

2.023 

L40a 

210,000 

100,910 

1.066 

L438 

1.628 

2.081 

1.424 

220,000 

101, 150 

1.026 

1.470 

1.664 

2.175 

1.456 

240,000 

100,670 

.960 

1.516 

1.716 

2.384 

1.500 

200,000 

106,510 

.906 

1.578 

1.763 

2.441 

1.550 

280,000 

108,820 

.863 

1.615 

1.810 

2.573 

1.500 

300,000 

110,780 

.824 

1.690 

L857 

2.708 

1.660 

'  A  cluster  of  very  fine  longitudinal  cracks  was  developed  in  one  lo- 
cality during  the  test,  and  when  near  the  close  three  fine  oblique  cracks 
opened  ".08  to  'M6  long. 
No  throbs  felt  daring  the  test. 
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STEEL   RAILS. 


No.  923. 

Rail  No.  27, 


/ 


Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  3". 


Applied  loiuU. 

In  ganged  length. 

BenuurkB. 

Total. 

Per  ranare 
Inon. 

Cuniprea- 
eion. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28,800 
20,600 
30,400 
31,200 
32,000 
32,800 
33,600 
34,400 
35,200 
86,000 
36,800 
37,600 
38,400 
39,200 
40,000 
41,600 
43,200 
44,800 
46,400 
48,000 
49,600 
51,200 
52,800 
54,400 
56,000 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
4.3,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

Inch. 

0. 

.0005 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0037 
.0038 
.0038 
.0040 
.0041 
.0043 
.0045 
.0048 
.0055 
.0073 
.0092 
.0147 
.0170 
.0|21 
.0253 
.0321 
.0392 
.0448 
.0526 
.0603 
.0670 
.0756 
.0846 
.0919 
.1043 

Inch. 
0. 

Initial  load. 

0. 
0. 

.0002 

Elastic  limit. 

• 

.0035 

.0206 

.0558 

.0980 

Specimen  cut  off,  reducing  length  to  2''.501.  Bested  withoat  load  12 
days,  test  then  resumed. 


STEEL  RAILS. 
So.  a23— Continued. 


Ap^todloKd.. 

Lmgth. 

«™"^ 

uiddiL 

Total. 

^"^"^ 

Dl«meW 

SHtioiuI 

P«^. 

r™*. 

IruAa. 

2.K* 

Jnsko. 
1.0248 

1.0238* 

Sq.iitcka 

i-S3' 

85.000 

n.sBo 

2.405 

1.0278 

I. DUO 

:640 

TO.OOO 

81.000 

2.420 

i.ossa 

1.0427 

i!o2se 

76  000 

«•» 

2.802 

1.030S 

1.060S 

!e«a 

1.(030 

80.000 

I.M38 

1.MS3 

.888 

1.0408 

03,  MO 

1.0487 

.008 

BOIOOO. 

•aioeo 

IBM 

i.otoo 

i!oeT2 

.828 

LOtSS 

<H.000 

M.71W 

xiso 

1.0Ut 

1.1010 

.»» 

i-oew 

lOOidOO 

102.1*0 

1.0718 

l.llW 

At    qnutara  1".12S2 

ua.Doo 

104,  MO 

1.0OS 

1.0*14 

1.1W5 

1.0*8 

1.0818 

^krsr  '"■"" 

i»,ooo 

108,010 

1.8M 

1  113 

I.IBS 

I.IU 

1  0W7 

130.000 

110,  MO 

1.7S7 

lim 

:  18 

112,  no 

1.T2B 

1.248 

1.243 

.    32 

uo'ooo 

urwo 

no.  000 

112,610 
112,  SIO 

i;52e 

\'i 

I.M6 
1.380 

1,516 

:  80 

iBolooo 

108,700 

IM.OOO 

110,790 

1.287 

l!280 

.274 

100,060 

1-622 

i.Bie 

.808 

120.000 

lis.  100 

liwo 

.363 

siolooo 

118,780 

LOIS 

1.442 

l!«48 

.400 

MO.OOO 

iso.Doa 

114.080 

1™ 

2.388 

.472 

MO,  000 

ai.ua 

!88> 

l!7B3 

LMO 

The  cylindrical  Biirface  was  divided  by  minute  cracks  extending 
Arom  ".02  to  ".05  in  a  longitudinal  direction. 
On  one  side  Jbai  fine  seams  extended  1"  to  J"  longitudinally. 
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STEEL   RAILS. 


ISo.  924. 

Bail  No.  30, 


Len^h,  4''. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28,800 
?9,600 
30,400 
31,200 
32,000 
32,800 
33,000 
34,400 
35,200 
36,000 
36,800 
37,000 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
49,600 
51,200 
52,800 
54,400 
56,000 
67,600 
59,200 
60,800 
62,400 
64,000 
65,600 
67,200 
68,800 
70,400 
72.000 


Per  BQuare 


MUfl 

acu. 


inc 


PoundM. 
1,000' 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
61.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,006 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
'  84,000 
86,000 
88,000 
90,000 


In  ganged  length. 


Compree* 
flion. 


Inch. 

0. 
.0006 
.0012 
.0017 
.0023 
.0028 
.0003 
.0038 
.0039 
.0040 
.0042 
.0043 
.0044 
.0045 
.0047 
.0048 
.0050 
.0053 
.0050 
.0059 
.0062 
.0066 
.0075 
.0084 
.0097 
.0104 
.0119 
.0133 
.0145 
.0162 
.0178 
.0202 
.0225 
.0275 
.0320 
.0377 
.0432 
.0488 
.0538 
.0610 
.0676 
.0737 
.0821 
.0878 
.0950 
.1040 
.1167 
.1258 


Set. 


Inch. 

0. 

0. 


.0001 


.0003 


Bemarki. 


InitUl  load. 


.0010 


Elastic  limiti 


.0030 


.0080 


.0165 


.0413 


.0730 


.1160 


.*''■ 

STEEL   RAILS. 
Ho.  92i— Coutiuiieil. 


j«i 


Applied  lo^. 

Lcuslh. 

.„,,.„.. 

En.)  A. 

Mi.l<lUi. 

.,.,., 

T„„U     l-X" 

D,™.», 

SKtlDlUll 

Pounrf. 

r».i. 

Inehri 

/nrftM 

',~^ 

i^^ 

/n^Aw 

ss.wn 

2tk 

1  0187 

1  027S 

1  WiJ 

au.tioo 

2  IflO 

LU-JSI 

847 

I  0209 

BS.MU 

2   140 

HW 

Ul.D'JO 

2  aa 

1  u.'iCS 

»n 

I  0360 

119  500 

12'J  IIW 

IDU.ODD 

1J»8nO 

1  077 

140,000 

129  WO 

isv.owi 

13*  8TU 

1  771 

1   112 

1  21J 

1  155 

1   1=8 

Siiriu'i' 

ISO,  001. 

1  0!i7 

170,000 

1J.'50U 

>S3 

in  BIO 

113520 

ss 

i«  joo 

1  381 

\m 

li^T 

2ii 

liil 

Mi.1.11.  ,i.™.tir  nu« 

220.000 

USBIO 

1  JM 

1  ITS 

1  Toa 

.he  l^rf-si 

-W,u>» 

1  1  c 

200,000 

1  uje 

. 

'  £iglit  longihidiiidl  b(  Irs  ol  sitoit  ublmiic  sin  an  m,  Ti  n  tiiu'-.  win  do- 
Teloped.  TLey  w«e  li[--t  <  oii-.]iu  i;<iiis  .m  tin  --uil  i<  i  ol  tin  sjh'i  iiiirii 
after  10,000  pounds  .oriijii.  "inn  Inil  li,.'ii  i|tiiliMl.  rli.-n  i;)i><  .ii  myr  t.. 
ttie  eye  as  diiilw  lolored  Ijl11>,  tin  Iiiils  nl  ti.n  Iiiil  bi  iii„'  ilisLiiiymsli- 
aWeby  means  of  .i  leading  IfU''- 

After  higher  stresses  weie  a|i|dit'd,  these  tiumite  fracture*  enhirgfd, 
and  after  :200,00(l  pouiidn  one  iui]iii]),il  tr.wture  (■\t^iided  obhqiiely 
neiirly  the  length  ni  the  speumi'ii 

OuutiDuing  tlie  lo.uts,  tlitee  piiiiiipal  fr.wtiiies  «eiecnlaiged,  two  of 
which  e\teuded  the  leugth  ol  tbe  Hiieumeu,  the  thud  neaily  ho. 
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STEEL    RAILS. 


SHEABDrO  TESTS  OF  SPECIMEHS  FBOM  HEADS  OF  STEEL  EAILB 
TAKES  FBOM  FBACTUBED  TEHSILE  SPECIMEV8. 


I  joffiearingi 
j    planes    i 


I 


I 


Mr  ^ciDii-tffer. 


Three-eighths  inch  diameter  at  bottom  of  grooves. 
Sheared  along  two  planes. 


Shearing  strength. 

No.  of 
test. 

No.  of 
raU. 

Diame- 
ter 
sheared. 

Shearing 
area. 

Kemarks. 

Total. 

Per 
square 

inch. 

Inch. 

So, Inch. 

PouruU. 

Pounds. 

5340 

8 

i 

.22 

14,620 

66,450 

5341 

10 

I 

.22 

17,340 

78,820 

5342 

12 

. 

.22 

17,780 

80,820 

5343 

17 

. 

.22 

17,190 

78, 140 

5344 

19 

. 

.22 

15,330 

60,680 

5345 

23 

.22 

17, 310 

78,680 

5346 

23 

.22 

17,520 

79,640 

Aimeabd. 

5347 

28 

.22 

12,490 

56. 770 

5348 

31 

.22 

14,270 

64,860 

5349 

34 

.22 

13,640 

62,000 

3350 

36 

.22 

16,980 

77, 180 

5351 

6 

. 

.22 

15,530 

70,590 

5352 

11 

ft 

.22 

17,780 

90,820 

5853 

13 

.22 

18,580 

84,450 

5354 

17 

.22 

15,820 

71, 910 

5355 

19 

.22 

15. 810 

71.860 

5356 

22 

. 

.22 

15,090 

71,320 

5357 

16 

.52 

18.850 

85,680 

5359 

I 

.22 

14. 105 

64.110 

5360 

2 

.22 

15,030 

68,320 

5361 

5 

.22 

15,390 

60,950 

filYETED  JOINTS. 

No.  4914. 

(J"  Bteel  plate;  J"  drilled  holes;  iron  rivets,  2|"  pitcli.) 


Q 
0 


1 

I. 


'•?■ 


Plate,  groMSectionitlarea sqnnre  incbos.-  3.40' 

Plate,  net  aectioiial  are» do M,31 

Plat«,  bean  u  ^  BDTf nee  of  rivets ilo i.Od 

Bivets,  sheanogarea > t do 6.01 

Tensile  strength,  147,900  pounds. 

Fractured.plate  along  line  of  rivet  holes.    Appearance,  silky  lamel- 
lar. 

JUfUimunt  «fre«s  on  joiul. 

Tatuiou  on  gtoaa  section  of  plat« pounds  per  sqnare  iurh..     43,500 

Tension  on  net  section  of  plate <lu 64,030 

Compression  on  bearing  Hurface  of  rivets ito 135, 690 

Shearing  on  rivett do 24,610 

EfBcieiicy  of  joint,  70.8  i>cr  cent. 
H.  Ex.  161 29 
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RIVETED  JOINTS. 


ITo.  4911. 
(J''  steel  plate;  |"  drilled  holes;  iron  rivets,  2|"  pitch.) 


297^ 


I 


i 


gt) 
0^1 


'^ 


>^^ 


^'^f 


i>b 


C 

1348 


Plate,  groBs  sectional  area square  inches..  3.31 

Plate,  net  sectional  area do 2.52 

Plate-bearing  snrface  of  rivets do 1.58 

Rivets,  sheanng  area do 6^14 

Tensile  strength,  162,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes,  silky,  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  49, 090 

Tension  on  net  section  of  plate do 64,4^ 

Compression  on  bearing  snrface  of  rivets do 102,850 

Shearing  on  rivets. do 26^470 

Average  elongation  of  rivet  holes : 

First  row inch..    .37 

Second  row ,,,.  ,9,.  rv,,^. ,...,..... do. . .    .09 

Jlfficiency  of  joint,  84,4  per  cent. 


RIVETED  JOINTS. 

So.  4912. 

d"  steel  plate;  |"  drilled  holes;  iron  rivets,  2|"  pitch.) 


1 


Q 


Ooi 


Plato,  p>w«  sectional  area square  inches..  3.:u 

Plnt«,  net  Recti onal  area do '2.5'J 

FJaU-beariD^  Hnrface  of  rivets do 1.58 

Rivets,  Hheanng  area .'do fi.  U 

TuiiBile  Htrength,  173,000  pounds. 

Fractured  plat«  along  first  row  of  rivet  holes.    Appearance  silk.i-, 
slightly  lamellar. 

Tension  on  gross  section  uf  plate pounds  per  sqiiors  inch..  51. 9<!(> 

Tension  on  notseotitm  of  plate do 68,250 

Compression  on  bearing  surface  of  rirets do 108. 8>H> 

Shenring  on  rivets do,,.,  28,010 

flfficieacy  of  joint,  84.6  per  cent. 
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BIVETED  JOINTS. 


No.  4919. 
(i"  steel  plate;  J"  drilled  holes;  iron  rivete,  21"  pitch.) 


X 

1392 


If 

1S32 

E 
1353 


Jrea8» 

* 

• 

PJate,  gross  sectional  area square  incfaes..    3.54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  sarfaoe  of  rivets do 2.16 

,  Rivets,  shearing  area do 12.02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Kaximum  streat  oii  joint. 

*  . 

Tension  on  gross  section  of  plate *. pounds  per  square  inch . .  46, 810 

Tension  on  net  section  of  plate do....  67,370 

Compression  on  bearing  surface  of  rivets do....  76,7W 

Shearing  on  rivets do...,  13^790 

Efficiency  of  joint,  76.1  per  cent. 


BIVETED   JOINTS. 
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]S^0.  4914. 
(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  2f"  pitch.) 


X 
1391 


f 


•i 


0 
0. 


T 
•» 


01 


1} 
1342 
2331 


^"-^ 


Arewi, 

» 

Plate,  gro68  sectional  area square  incbes. 

■pUte,  net  sectional  area do . . , 

Plate,  bearini;  surface  of  rivets do... 

Bivets,  shearing  area v * do. . . 


3.40 
2.31 
1.09 
6.01 


Tensile  strength,  147,900  pounds. 
i       Fractured. plate  along  line  of  rivet  holes.    Appearance,  silky  lamel- 
lar. 

'  Maximum  stress  on  Joint. 

Te^jftiou  on  gross  section  of  plate pounds  per  square  inch . .  43, 500 

Tension  on  net  section  of  plate do 64, 030 

.    Compression  on  bearing  surface  of  rivets do 135, 690 

Shearing  on  rivets , do 24, 610 

Efficiency  of  joint,  70.8  per  cent. 


H.  Ex.  161- 


-29 


L.^ 
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RIVETED  JOINTS. 


No.  4927. 
(J"  steel  plate;  J"  drjUed  holes;  iron  rivets,  2J"  pitch.) 


vy-/" 


MSS 


n 

2S45 

E 
2333 


I 


Areas. 

Plato,  grose  sectional  area square  inches..    3.59 

Plate,  net  sectional  area <lo 2.50 

Plate,  bearing;  surface  of  ri  vets i do 1.97 

Rivet«,  shearing  area ^ do 10.82 

Tensile  strength,  172,850  pounds. 

Fractured  the  plate  along  firstrow  of  rivet  holes.    Appearance^  silky, 
slightly  lamellar.  ^ 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  Inch . .  48, 150 

Tf'nslon  on  net  section  of  plate. . .'. do 69, 140 

Compression  on  bearing  surface  of  rivets do 87, 740 

Shearing  on  rivets do 15, 990 

Efficiency  of  joint,  80.3  per  cent. 


i 


RIVETED   JOINTS. 
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No.  4916. 
(i"  steel  plate;  g"  drilled  holes;  irou  rivets,  2|"  pitch.) 


137$ 


5j 


.J 


OJ 


•1 
I 
I 


S 


>r» 


1352 
1352 


Areas. 

Plate,  gross  sectional  area square  inches..  3.54 

Plate,  net  sectional  area , do 2. 46 

Plate,  bearing  surface  of  rivets 'l do 1. 08 

Rivets,  shearing  area do 6.01 

Tensile  strength,  153,980  poimds. 
Tore  out  plate  in  front  of  rivet  holes. 

Maximum  etress  an  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inc^ . .  43, 500 

Tension  on  net  section  of  plate do- 62, 590 

Compression  on  bearing  surface  of  rivets do 142,570 

Shearing  on  rivets do....  25,620 

Efflcieucy  of  joint,  74.8  per  cent. 
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BIVETED  JOINTS. 


No.  4919. 
(i''  steel  plate;  J''  drilled  holes;  iron  rivet«,  2^"  pitch.) 


X 
1392 


X 


Ooi 
Ool 
Ooj 

^01 


JB 
1353 


6^' 


Areas, 

PJate,  gross  sectional  area square  inches..    S.5I 

Plate,  net  sectional  area do —    2.46 

Plate,  bearing  surface  of  rivets do —    2.16 

Rivets,  shearing  area -..  -do —  lift? 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  sDkj. 

Maximum  atrem  on  joint. 

*  • 

Tension  on  gross  section  of  plate *. pounds  per  square  inch..  46,810 

Tension  on  net  section  of  plate do..-.  67,370 

Compression  on  bearing  surface  of  rivets do —  7i^  ^ 

Shearing  on  rivets do...-  1^790 

Efllciency  of  joint,  76.1  per  cent. 


i 


RIVETED    JOISTft 
'So.  4918. 
(J"  steel  plnte;  I"  drillcil  holes 


a: 
a: 
a: 
0: 


inin  rivets,  3"  pitcli.) 


Plate,  f^one  sectinnnl  arra sqnareiDchM..  8.7(1 

Plate,  iiflt eritimml  .irea do....  2.62 

Plate,  Iwariujt  Hiirfacoof  rivttW do —  1.08 

Bi vets, BbeariDg urea , do.,,.  6.01 

Tensile  streugtb,  lftf,280  poniida. 
Tore  ouf^late  iu  front  of  ri\-ets. 

.UoHotHNt  tlrmti  onjoinl. 

IVMiKion  on  ^osb  section  of  plAte PoiiihIh  peraqnare  inch..  44,400 

TauBJon  on  net  section  of  plalc do 62,700 

ComprCMiotf' on  bearini;  snrfacti  of  rivets do  —  152, 110 

Shearing  on  rivets *. do 27,330 

Efficiency  of  joiut,  76.3  per  cent. 
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.  RIVETED   JOINTS. 


No.  4921. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  3^''  piticb.) 


K 
1380 


B 
2340 

C 
I34i 


Areas. 

Plate,  gross  seofcional  aipa... ' sqnare inches..  3.16 

Plate,  net'  sectional  area do 2.27 

Plato,  bearinp^  surface  of  rivets do 1.76 

Rivets,  shearing  area do 9.62 

Tensile  strength,  146,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar.  ^ 

Maximum  stress  onjoinU 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  46y  890 

Tension  on  net  section  of  plate do 64,490 

Compression  on  bearing  surface  of  rivets .-....• do 83, 180 

Shearing  on  rivets ..do 15,280 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED   JOINTS. 
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No.  4922. 
(J"  steel  plate;  J"  drilled'holes;  iron  rivets,  3J^"  pitch.) 

I 

/ 


iSSi 


Ooj 
Oo 

6  ©.J 


i,. 


OO'^I 


c 

1340 
1341 


6W 


Areas. 

riate,  gross  Bectional  area sqnare  inches..  3.15 

Plate,  net  sectional  area do 2. 27 

Plate,  bearing  surface  of  rivetH do 1. 76 

Rivets,  sheaiing  area do 9. 62 

.  Tensile  strength,  147,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar.  ^ 

Miiximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  46, 730 

Tension  on  net  section  of  plate do 64,850^ 

Compression  on  bearing  surface  of  rivetn do 83, 640 

Shearing  on  rivets do 15, 300 

EfBciency  of  joint,  80.3  per  cent. 
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BIVETED   JOINTS. 


2To.  4929. 
(4"  steel  plitte;  5"  drilled  boles;  iron  rivets,  3J"  pitch.) 
""= 1 


13$S 


B 
1321 

C 
1329 


Plate^  fn^as  sectional  area square  inches..  3.19 

Plate,  net  sectional  area do 2.90 

Plate,  bearing  sectional  area do 1-56 

Rivets,  shearing  area ,..do 8.41 

Tensile  strength,  148,700  poands. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  onJoinL 

Tension  on  gross  section  of  plat<e pounds  per  sqnare  inch . .  46, 610 

\  Tension  on  net  section  of  plate ^ do 64,®) 

Compression  on  hearing  snrface  of  rivets do 95, 33D 

Shearing  01.  rivets do 17,680 

Efficiency  of  joint,  80.2  per  cent. 


RIVETED  JOINTS.  . 

No.  4930. 

(J"  Hteel  platej  g"  drilled  hoTea;  ii-ou  rivets,  3J"  pitcli.) 


Plate,  grow  sectional  area sqnare  inchea..  3. 14 

Plftle,  net  sectional  area ^ do 3-26 

Plate,  beariu^r  Bnrface  of  riveta Aa 1.  M 

RivetR,  shearia^  area t do 8.4] 

TeiiBile  strength,  140,200  poaiida 

Fractured  plate  along  tirst  row  of  rivet  Loles.     Appearance,  silky, 
.  slightly  lamellar. 

yiaiimtHM  slrttn  on  joinl. 

Tension  on  groM  Kectiou  of  plate pounds  p«r  Biinare  inch . .  47,  S3C 

Tension  on  netnectiou  of  plate do....  66,02(- 

^    Compresaion  on  bearing  siirfncn  of  rlvete do 95,640 

etearing  on  riveta do 17,74fl 

EflSciency  of  joint,  Bl.l,  per  cent. 
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RIVETED  JOINTS. 


55  o.  4923. 
(4"  8t^5el  x>late;  5"  drilled  Soles;  irou  rivets,  3J"  iMtcli.) 


J 

1363 


■ 

K 


qkd 


y 


Ooj 
6tO 


U27 


tfW^ 


"^  Areas, 

Plate,  gross  sectional  area. square  inches..  2.97 

Plate,  net  sectional  area .* do 2. 3D 

Plate,  bearinja:  surface  of  rivets do....  l-S 

Rivets,  shearing  area do....  121 

Tensile  strength,  147,060  pounds.  • 

Fractured  plate  along  first  row  of  rivet  holes.    Appeaxauce,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch ..    49, 5S0 

Tension  on  net  section  of  plate do eilMO 

Compression  on  bearing  surface  of  rivets ....do IOd,99D 

Shearing  on  rivets ....do....    20,480 

Efficiency  of  joint,  81.2  per  cent. 

* 


HIVKTED  JOINTS. 

yo.  4924. 

(i"  steel  plate;  J''  drilled  lioles;  irou  rivets,  3|"  pit«h.) 


Platf,  (fross  flpftinnnl  urea sqnaro  inches.,  y.  !4 

Plate,  iiPt  snrtioiial  arm do 2.  a? 

Plate,  hearliip  eiirrnneflf  rlvete do l.;t-t 

Rivete,  Blieaniig  area ,.do 7.  Lil 

Tensile  strength,  145,400  pounds. 

Fractured,  plate  along  first  row  of  rivot  holes.     AppcariiDCC,  silky, 
slightly  lamellar. 

ila-rimum  ilregt  anjoiut. 

Tension  on  gross  section  of  plate poiinits  per  square  ineh..  4'.),  IIUi 

Tension  on  net  section  of  plate do (!1,  l),vl 

Comprension  on  bearing  surfacicof  rivets do.l. .  10". r>1l< 

Shearing  ou  rivet* - do 2(>,  170 

Efficieacy  of  joint,  81.1  per  cent, 


464 


BIV£T£D   JOINTS. 


'     No.  4925. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  4%"  pitch.) 


19S0 


Arra9. 

Plate,  ifToss  Bectional  af ea , ^. . square  inclicK . .  1 29 

Plate,  net  sectional  area .^ do 2.63 

Plate,  besiriu^  surface  of  rivets ilo 1. 32 

Rivets,  shearing  area .' do 7. 21 

TensUe  strength,  169,240  i)ouuds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  sfrest  on  Joint. 

Tension  on  gross  section  of  plate.  .*. pounds  per  square  inch . .    5U 410 

Tension  on  net  section  of  plate do M,950 

Compression  on  bearing  surface  of  rivets do I2<.210 

Shearing  on  rivets do Sy4i0 

Efficiency  of  joint,  83.7  per  cent. 


ElVETED  JOINTS. 

No.  4926. 

ii"  Steel  plate;  g"  drilled  holes;  iron  rivets,  ^"  jutch.) 


Plate,  gross  anntlonal  nren square  incheB..  ;{.  Ill 

Plate,  net  iectioDsl  area : dn 2 -il 

Plate,  besriuf!  surface  of  rivets An I.  u'l 

Rivets,  shearing  area do 7.  Jl 

Tensile  streugth,  167,060  pounds. 

Fractured  plate  along  flist  row  of  rivet  holes.     A]>pe;irance,  silky 
lamellar. 

Haxinum  »lreaa  oiijuiiil. 

Tension  on  gross  section  of  plato pounds  pcrsquaro  incb. .  55, 5iiil 

Tension  on  net  section  of  plate do fill,  :i2ii 

Compression  on  bearing  surface  of  rivets do 138,  UTtl 

Bhe»riDg  on  rivets do 23, 17^1 

EfiBciency  of  joint,  95.1  per  cent. 
H.  Ex.  161- 
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RIVETED   JOINTS. 


No.  4931. 
(J"  steel  platej  J"  drilled  holes 5  iron  rivets,  4|"  pitch.) 


1391 


D 
1323 
1343 


ey* 


i^^%^ 


A    A 


^  \y    \y^ 


M 


^'M 


Areas, ' 

Plate,  gross  sectional  area .^ sqaare  inches .  -   3. 25 

Plate,  net  Bectioual  area do 2.  GO 

Plato,  bearing  surface  of  rivets do 1. 06 

Rivets,  shearing  area ^ do 6.01 

Tensile  strength,  154,820  pounds. 

Fractured  plate  along  first  row  of  rivet-lioles.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  Joints 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     47, 640 

Tension  on  net  sectionof  plate do 59, 550 

Compression  on  bearing  surface  of  rivets .*. . .  do 147,  450 

Shearing  on  rivets ^ do 25,  760 

Efficiency  of  joint,  80.5  per  cent, 


RIVETED   JOIMTS. 
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^o.  4932. 
(J''  steel  plate;  J"  drilled  holes;  iron  rivets,  4|"  pitch.) 


1390 


5K 


^ 


0 

0 


C 
1942 


eW^ 


Area8, 

Plate,  gross  sectional  area square  iuchet).  ^  3. 23 

Plate^  net  sectional  area do 2. 58 

Plate,  bearing^  surface  of  rivets do 1. 08 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  150,900  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  Btress  onjainl. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 720 

Tension  on  net  section  of  plate do 58, 490 

Compression  on  bearing  surface  of  rivets do 139, 720 

Sheariog  of  rivets do. . . .  25, 110 

Efficiency  of  joint,  78.9  per  cent. 
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RIVETED   JOINTS. 


No.  4933. 

m 

(J'^  Steel  plates;  J"  drilled  holesj  iron  rivets,  2J"  pitcb.) 


1J6S 


Areas, 

Plate,  gT088  sectional  area square  inches..  2.68 

Plate,  net  nectional  area ' .do —  1.57 

Plate,  bearing  surface  of  rivets do l.lO 

Rivets,  shearing  area do —  100 

Tensile  strength,  106,520  pounds. 
Sheared  the  rivets. 

Aftmntum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39,  loO 

Tension  on  net  section  of  plate do $7,850 

Compression  on  bearing  surface  of  rivets.  T do 96,840 

Shearing  on  rivets do 35,510 

EflSciency  of  joint,  66.1  per  cent. 


RIVETED   JOINTS. 

No.  4934. 

(J"  steel  iilates;  |"  drille^l  liole»;  iron  rivets,  2J"  piteli.) 


Plate,  i^ross  sectional  area sqnnro  inclirB..  2.70 

Plate,  notBeetional  area do 1.59 

Plate,  bearioK  surface  ofrivetR '...ilo 1.  U 

Rivets,  shearing  area ^...do....  3.00 

TeDsile  strength,  107,100  poiinils. 
Bheareil  the  rivets. 

.VoJ^niNui  jtlre«»  on  joint. 

Tension  on  (trosB  section  of  plate poumls  per  square  inch--  39,660 

Tension  on  net  section  of  plate do....  67, 360 

CompreasioD  on  bearing  aurface  of  rivets do....  96,490 

Shearing  on  rivets do....  3G,700 

Efficiency  »f  joints,  65.0  per  cent. 


470 


EIVETED  JOINTS, 


No.  4935. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pit<;h.) 


J 

1366 


Areas. 

Plate,  gross  sectional  area square  inches. .  2. 74 

Plat«,  net  sectional  area <lo 1.62 

Plate,  bearing  surface  of  rivets do 2.25 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  117,200  pounds.  / 

Fractured  plate  J  1368  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maximum  stress  an  Joint, 

Tension  on  gross  section  of  plate « pounds  per  square-inch . .  42, 7T0 

Tension  on  net  section  of  plate do 72, 350 

Compression  on  bearing  surface  of  rivets  .  : do 52, 090 

Shearing  on  rivets do 19, 500 

Efficiency  of  joint,  70,1  i)er  cent. 


a"  steel  plate; 


RIVETED    JOINTS. 
No.  4936. 
"  drilled  holes;  iron  rivets,  2^"  pitcli.)  . 


Plate,  groax  sectional  area nqusre  inchea..  2.M 

Plate,  net  bocIloubI  area il" I.  :>i 

Plate,  bearing  Hurfuce  of  riv^tn do —  U.lil) 

Riveti,  shearing  area ilo —  liJit 

Tensile  atrengtii,  111,800  pornids. 

Fractured  plate  I  along  first  row  of  rivet  holes.     Appearance,  silky. 

Majrimnm  tlretr  on  Joint. 

TeoHion  on  groas  section  of  plate ponnds  pei  aqnare  incli..  'ISiS'iO 

Tension  on  net  section  of  plate ilo 7J.  ("Kt 

Compreaaion  on  bearing  surface  of  rivets do "iW,  !H0 

SbearingonriveU do,.,.  IMHX) 

Efficiency  ofjoiot,  C7.9  per  cent. 
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RIVETED  JOINTS. 


No.  4d37. 

(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  2J"  pitch.) 


X 
1377 


M 
13TJ 


■     X      A.  

Plate^  groBS  flectioual  area Bqaaro  inches..  S.S7 

Plate,  net  sectional  area do 2.49 

Plate,  bearing  surface  of  rivets .' do 2.17 

Rivets,  sheanni^  area do 6.01 

Tensile  strength,  170,900  pounds. 

Fractured  plate  L  1377  along  first  row  of  rivet  holes.    Appearance, 
silky,  slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  incli..  47,870 

Tension  on  net  section  of  plate do 68,630 

Compression  on  bearing  surface  of  rivets do 78,790 

Shearing  on  rivets t do ^MO 

Efficiency  of  joiut,  77.9  per  cent. 


BIVETED  JOIHTB. 

No.  4938. 

(i"  eteel  plate;  |"  drilled  holes;  iron  rivets,  25"  pftch.) 


i 


.  ^  \^ 

— ~  ■     \^  viT^-' 

Plate,  grosB  iectionftl  area n^nnTA  inches..  3.SM 

Plate,  net  SHt-tional  area du 2.4H 

Plate,  bearinKHarfaee  of  rivets ilo 2.18 

Rivets,  sheariug  nrea do...:  6.01 

TenBile  strength,  173,750  pounds. 

Fractured  plate  L  1376  along  first  ron'  of  rivet  holes.     Appearance, 
silky. 

MaximnM  «tr«8R  oh  joint, 

Tenaionan  grons  section  of  plat« ponnda  poraqaare  ircb..  48,530 

Tension  on  net  wctiou  of  plate do 69,780 

Compreesioii  on  bearing  niitface  of  rivets do 79, 7t>0 

.Shearing  on  rivets do,-..  28,910 

Efficiency  of  joint,  78.0  per  cent 
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RIVETED   JOINTS. 


No.  4930. 
(J"  steel  plate 5  1"  drilled  holes;  irou  rivets,  25"  pitch.) 


X 
1373 


1^. 


5 


y 


Ui 


I 
I 

IX 


itr 


4"  -^ 


1367 


,      ^^'^  — 

Areas: 

Plate,  ^088  sectional  area square  inches. .  2.87 

Plate,  net  sectional  area da 1.  ^ 

Plate,  bearing  surface  of  rivets  . .'. do 1. 00 

Rivets,  shearing  area do. ...  3. U 

Tensile  strength,  116,400  pounds. 
Sheared  the  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    40t  5^ 

Tension  on  net  section  of  plate do 62, 250 

Compression  on  bearing  surface  of  rivets do 116, 4O0 

Shearing  on  rivets do 37, 070 

Average  elongation  of  rivet  holes,  ".10  each. 
Efficiency  of  joint,  69.7  per  cent. 


EIVETED  JOINTS. 

No.  4940. 

d"  ateel  plate;  1"  drilled  holes;  iroo  rivets,  2g"  pitch.) 


O 
O 


i 


Plate,  gToaa  sectional  area aqnare  inches..  2. 01 

Plate,  net  sectional  area do X.9'2 

Plate,  benrin);  surbce  of  I'ivota do l.(r2 

Bivete,  Bheariug  area do 3.  II 

Teit»ile  strength,  108,800  pouuds.  • 

Pulled  off  rivet  beads,    Plate  not  fractured.    Average  eloDgatioii  ol* 
rivet  holes,  ".15  each. 

MaximuiH  ilreia  on  JoIhI. 

TcDsloD  OQ  gross  section  of  plate pounds  persquaro  inch..  37.010 

Tonsion  on  net  section  of  plule do 5C,  670 

Compreasion  no  bearing  auTface  of  rivets do IOC,  <i70 

Bbeating  oa  rivets do 34,650 

Efficiency  of  Joiut,  00,G  per  ceut. 
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RIVETED   JOINTS. 


No.  4941. 
(J"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  2J"  pitch.) 


K 
2364^ 


J 
1371 


■  I     '  I  "     ,  'i 

Areas. 

Plate,  gross  sectional  area square  inches..  2.90 

Plate,  net  sectional  area .' - do 1. 77 

Plate,  bearing  surface  of  rivets do LIS 

Rivets,  shearing  area «.....do 3.98 

Tensile  strength,  125,500' pounds. 

Fractured  Plate  J  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  onjoini. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    43,280 

Tension  on  net  section  of  plate do 70,900 

Compression  on  bearing  surface  of  rivets] 1 .- '. do 111, 060 

Shearing  on  rivets do 31,530 

Efficiency  of  joint,  70.9  per  cent. 


RIVETED   JOINTS. 

No.  4942. 

{^"  steel  plate;  H"  drilled  holes;  iron  rivete,  2%"  pitch.) 


Plstp,  i^ioHB  Bertional  area Hqiiare  iuehM..  2.  Sf* 

Plate,  net  nectional  area do I,  7ii 

Plate,  bearinc  aarface  of  rivets do ... .   ] .  13 

Bivota,  sbeeriDg  area , do —  ^.QH 

Tensile  streDgth,  123,180  ponndn. 

Fractnred   Plate  K  aloog  liue  of  rivet  holes.     Appearance,  B.\U<y, 
lamellar. 

M<tzimam  itnu  on  joitil. 

Teneion  on  gross  sectioii  of  plate pounds  pcv  8i|uare  inch.  42,770 

Tonaion  on  net  section  of  ptate <)o ^S.  ^i> 

ComprMBion  on  benring  aurfnce  of  rivet " do Ilfl.  till) 

Shearing  on  rivet* do 30, !  150 

Efficiency  of  joint,  73.5  per  ceiit. 
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RIVETED  JOIIITO. 


No.  4943. 


(J'^  steel  plate;  1^"  driUed  holes;  iron  rivets,  2J"  pitch.) 


1370 


1310 


Area*, 

Plate,  groflfl  sectional  area square  inches. .  2. 90 

Plate,  net  sectional  area do 1. 64 

Plate,  bearing  surface  of  rivet« do L  26 

R  i  V e  t« ,  sh earing  area do 4. 91 

Tensile  strength,  119,270  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky,  lam- 
ellar. 

jlfojcimum  %iYei%  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  41, 130 

Tension  on  net  section  of  plate do 72,790 

Compression  on  bearing  surface  of  rivets do 94,660 

Shearing  on  rivets do 24,290 

Efficiency  of  joint,  70.7  per  cent. 


BIVETED  JOINTS. 

No.  4944. 

(}"  steel  plate;  1^  driUed  bol«s;  iron  rivets,  2g"  pitch.) 


■<i 


Plat«,  groM  sectional  area iqiiare  inches..  2.!)l 

l'lat«,  not  aectional  area do 1.  HI 

Plst«,  beariOjg  anrfaco  of  rivets do 1.27 

Rivets,  shearing  area do 4.  yi 

Teusilc  Btrengtli,  11(1,980  pouiid^. 

Fractiired  plate  K  along  line  of  rivet  holes.  Api)e.iratice  silky,  sliglitl> 
lamellar. 

Maximttm  tlrun  on  Joint. 

Tension  on  )rrusa section  of  pl.ite ponnile  per  aqnaro  inch.-  40, SOU 

Tension  on  net  section  of  plate do 71,H;m 

Compression  nn  bearing  surface  of  rireU do 92,11') 

Shearing  on  rivets do 23,B:i(' 

Pfflciency  of  joint,  69.1  per  cent. 
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KIVETED  JOINTS. 


No.  4945. 

■ 

(i"  Steel  plate;  IJ''  drilled  holes;  iron  rivets,  3 J"  pitch.) 


it: 

1383 


3366 


Areas, 

Plate,  gross  sectional  area square  inches..  3. 10 

Plate,  net  sectional  area do —  1.^ 

Plate,  bearing  surface  of  rivets do —  1.24 

Rivets,  shearing  area .\ do....  4.91 

Tensile  strength,  124,100  pounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes.    Appearance,  silky. 

M€unmum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .    K^  09^ 

Tension  on  net  section  of  plate : do 66,  T20 

Compression  on  bearing  surface  of  rivets do 100;  WO 

Shearing  on  rivets ^ do....    2^T^ 

EflSciency  of  joint,  69.1  per  cent. 


RIVETED   JOINTS.  -  481 

No.  4946. 
(J"  Steel  plate;  li"  drilled  holes;  iron  rivets,  3J"  pitch.) 


1 


Pinto,  groM  Motional  area sqnaro  inches..  3.17 

Plot*,  net  sectuiQMl  nrcft ilo....  I.Ol 

Plate,  bearinfc  Hiirfooe  ofrivcbi An 1,  Ijtl 

Bivets,  Blicariii|{  area do 4.!ll 

Teiisile  strengtb,  132,400  pounds. 

Fractured  plate  L  along  hue  of  rivet  holes.    Appearance,  Bilky. 

jtfojrtiniim  lirei*  on  joint. 

Tension  on^rOM  section  of  plnte jionnds  per  square  incb..    41,770 

TenHionon  net  nectionsf  plate do....     6!t.  320 

Compression  on  bearing  enrfaco  of  rivets do 105,  Oh) 

Shearing  on  rivets do..,.     26,97(1 

KfRciency  of  joint,  08.0  per  cent. 
H.  Ex.  161 ,^1 
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BIVETED  JOINTS. 


Ko.  4947. 
(J"  steel  plate  5  IJ'^  drilled  iioles;  iron  rivets,  3|"  pitdu). 


ir 

J374 


\ 


A 


o 


!5 


Hk 


2994 


■    -     --    _  ■  * 

Areas. 

Plate,  gross  sectional  area square  inches..  3.84 

Plate,  net  sectional  area ....^ do 2.10 

Plate,  bearing  surface  of  rivets T do —  1. 2* 

Kivets,  shearing  area do....  4.91 

Tensile  strength^  141,080  ponnds. 

Pulled  beads  off  three  rivets,  and  tore  out  plate  at  one. 

MaMmum  stress  on  joint. 

Tension  on  gross  section  of  plate ....,, , . , pounds  j)er  sqnare  inch  42, 240 

Tension  on  net  section  of  plate do 67,180 

Compression  on  bearing  surface  of  rivets do 112.  OTO 

Shearing  on  rivets ' .....; do....  28^730 

Efficiency  of  joint;  75,7  per  centi 


EIVETED  JOINTS. 

No.  4948. 

(J"  Bteel  plaBe;  1|"  drilled  holes;  iron  rivcta,  3|"  pitch.) 
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Plat«,  gTOM  sectional  otm sqaare  iacbes..  3  ^i 

PIftte,  net  sectional  ^rea do 2  ill 

Plate,  bearing  surface  of  rireta do 1  21 

Riretfl,  shearing  area do 4.  91 

Tensile  strength,  142,300  poands. 

Fractured  across  two  sections  between  rivet  holes,  and  tore  off  heads 
of  two  rivets. 

Maximum  tint*  on  joinl. 

Tension  OD  itross  section  of  plate pounds  per  iqnare  inch..    42,  GOii 

Tension  on  net  section  of  plate do 87,T6i> 

Compreasion  on  bearing  surface  of  livete do 114,760 

Sliearing  on  rivets do,...    28,980 

Efficiency  of  joint,  71.9  per  cent. 
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KIVETED  JOINTS. 


No.  4945. 


1 


(i"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  3^"  pit^h.) 


1383 


^^^ 


Aretu, 

Plate,  gross  sectional  area equate  inehee..  3. W 

Plate,  net  sectional  area - do —  LJ*  : 

Plate,  bearing  surface  of  rivets - do....  I.?t  ■ 

Rivets,  shearing  area -\ - do —  i9l 

Tensile  strength,  124,100  pounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes.    Appearance,  silkj. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .    40,  (SO 

Tension  on  net  section  of  plate do —    66,110 

Compression  on  bearing  surface  of  rivets do —  100,080 

Shearing  on  rivets \ do.-..    ^^ 


Efficiency  of  joint,  69.1  per  cent. 


RIVETED  JOINTS. 
No,  4950. 
(}"  steel  plate;  li"  drilled  boles;  iron  rivets,  t 


o 
o 

o 


I 


rinte,  gross  sectional  area square  incliM..  3,58 

flute,  net  lectinoal  arwi do —  L'.  M.'i 

Plate,  bearing  sur fare  of  rivets do —  l.LM 

Rivets,  slioaniiK  area do —  J,  !M 

Tensile  str'eugtb,  150,900  poaiids. 

Pulled  off  rivet  beads.     Platen  not  fractured.    Maximam  elongalimi 
of  rivet  holes  ".46. 

ifaztmHm  ftrcti  on  joint. 

TfOaioD  on  gross  section  of  ptate pounds  per  square  inch..  42, 130 

Tension  on  net  eaction  of  plate do....  <i4,  L'lO 

Cumpreasian  on  bearing  surface  of  rivets .do 1T2,  IM) 

8lieartDg  on  rlvete do....  W,  730 


486  RI7ETED  J0IHT8. 

No.  5126. 
(^"  steel  plate;  i"  drilled  holes;  iron  rivets,  1"  jHtclL) 


Jreas. 

Plate,  groBS  Beetioual  ar«a Bqnare  loches..  3.07 

Plate,  net  eectional  aiaa ilo l.W 

Plate,  beariuK  surface  of  rivets - do l-M 

Riveta,  sheuring  area do S.9! 

Tensile  strength,  110,3(H)  potinds. 

Fractured  plat«  along  line  of  rivet  boles.     Appearance,  silky. 

Maximnm  tiren  o«  Joint. 

Tension  ou  gross  section  of  plate poiiuds  peraquftre  inch..  3S.S30 

Tension  on  net  section  of  plate do —  71,630 

Compression  ou  bearing  surface  of  rivela .■ do 72,Ce» 

Sbeaiingon  livete ^ do 28,111 

Ufficiency  of  joint,  5S.8  per  cent. 


IHVfiTED  JOINTS. 

No.  512«. 

{r^'  Bte^  plate;  i"  drilled  boles;  iron  rivets,  1^"  pitcb.) 


Plitte,  groBS  Mctional  area squAte  iuchea..  .3.i).'i 

Fla1«,  net  sectional  area , Bo i.Kt 

Piute,  beariD{fstirfac«  of  rivets do 1.22 

Rivets,  sheanug  area do 3.  U 

Tensile  stren^h,  125,900  pounds. 

Sheared  fonr  rivets  and  fractured  plate  across  four  Bections.    Ap 
jiearaoce,  silky, 

ElougatloD  of  rivet  boles  in  wbich  riveta  sheared,  ".20,  ",10,  'MO,  ".KK 

Maximiim  itrai  o»  juiini 

Tension  on  gr«es  section  of  plate pouuds  per  equaie  inch..  41.2!4ii 

Teneion  ou  net  eectiou  of  plate do 68,81X1 

Compresaioa  on  beariag  surface  of  rivets , do 10&,£00 

Sbeariug  on  rivete do 4([,l(ii) 

Efficiency  of  joiut,  67.5  per  cent. 
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KivETED  joiirrs. 


No.  5127. 


(iV'  »t^cl  plate;  i"  drilled  holes;  iron  rivets,  IJ"  pitch.) 


R 
2398 


y 


@-^l 


•^3"-^ 


T"^ 


2327 


Jreas. 

Plate,  ^088  sectional  area sqnare  inches. 

IMate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Kivota,  shearing  area do.-. 

Tensile  strength,  127,940  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".lO, 

Maximum  stress  on  joint. 

Tension  ou  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing-snrfaco  of  rivets do 

Shearing  on  rivets ♦ do.... 

Efficiency  of  joint,  G4.2  i>er  cent. 


3.28 
2.17 
1.09 
2.74 


39,250 

58,960 

117,380 

46^690 


KIVETED   JOINTS. 

No.  5128. 

(A"  steel  plate;  i"  drilled  holes;  irou  rlvete,  IJ"  piteh.) 


1 

0  o 

Oo 

i 

Oo 

Oo 

fi 

Oo 

1 

s^ 

t* — «*'— * 

A^'x 


/» 


Plate,  groM  ii«etioiial  area square  fncbea. .  '.i.n 

l'lat«,  net  itectioQBl  «rea... ; do L'.iiS 

l'1at«,  beaciua  Hurface  of  rivets do 2.  \\i 

Kiveta,  shearing  area. 4o "i,  IH 

TeoBJle  strength,  177,300  poands. 

Fractured  plate  aloog  firet  row  of  rivet  holes.    Appearance,  Rilky. 

Maximtm  itrtu  on  join  I. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  16,  <i!*0 

Tension  on  net  section  of  plate do G6.ix>0 

Compreeaioa  on  l>eariDg  surface  of  rivets...-. ' do ^), '.flu 

Bheariugou  civets do,...  32.30U 

.  Efficiency  of  joint,  76.4  per  ceuL 
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EivETED  jonrre. 


No.  5129. 
{^''  steel  plate ^  i*'  drilled  holes;  iron  rivets,  2^'  pitch.) 


0 


O 
13Z3 


Areoi, 

Plate,  groBS  sectional  area .\ sqaare  inchM..  4.37 

Plate,  net  seistional  area ' do 3. 20 

Plate,  bearing  surface  of  rivets .-i do 2. 14 

Rivets,  shearing  area ." do 5.49 

Tensile  strength,  209,390  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  <m  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  49, (MO 

Tension  on  net  sectiont>f  plate -• dol...  i»,4:W 

Compression  on  bearing  surface  of  riyets do —  97,  HuO 

Shearing  on  rivets do —  38. 140 

Efficiency  of  joint,  86.4  per  cent. 


RIVETED  JOINTS. 

4 

,      No.  5130. 

(A"  steel  plate, 

i"  drilled  holee;  iron  rive 

ts,  2i"  pitch.) 

S! 

»  «  1 

®»  1 

Mr 

X 

®  m  ! 

1331 

®®  i 

- 

^!^ ^ 

^ 


Plate,  gTOM  sectional  area square  iochei..   I,  ITi 

Plate,  net  sectional  area do :i.  as 

Plate,  bearing  surface  of  rivets ,. do.. . ,    1. 84 

Rivets,  shearing  area do .1,70 

Tensile  streiigth,  192,900  pounds. 
Sbeared  the  rjvete. 

Average  elongation  of  rivet  holes:  First  row,  ",23  each ;  second  mw, 
".04. 

Maximum  tlrett  on  Joint. 

Tension  on  grosa  section  of  plate pounds  per  square  incli..  Mi.  -IKO 

Tension  on  net  sectiou  of  plate do f>!i,  71!0 

CompresBioa  on  bearing  surface  of  rivets do IM.  8  III 

Shearing  on  rivets do II,  WO 

Efficiency  of  joint,  81.5  per  cent 
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RIVETED  JOINTS. 


Ko.  4985. 
(jfiy"  Bteel  plate;  1''  driUed  hole»;  irou  rivets,  3^''  pitch.) 


D 
1329 
23S0 


H-^'H 


Areas, 

Plate,  gross  sectional  area square  inches..  4.33 

Plate,  uet  sectional  area do 3.09 

Plate,  bearing  surface  of  rivets ' do 1. 34 

Rivets,  shearing  area : .....do....  6.28 

Tensile  strength,  104,100  x)Oimds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  21, OiO 

Tension  on  net  section  of  plate do 33,690 

Compression  on  bearing  surface  of  rivets do 83, 960 

Shearing  on  rivets do....  16^580 

Efficiency  of  joint^  42.3  per  cent. 


KIVKTEU    JOINTS. 

No.  4987. 

(A"  Bteel  i>late;  J."  drilled  holes;  iron  rivets,  3J"  pitch.) 


^ 


Plftte,  gross  sectiionBl  erea sqnare  inches..  4.^1 

Plate,  net  nectional  area do 3.  in 

Plate,  beario^  surface  of  rivets do l.lil 

Rivete,  abearmg  area do C.  2'^ 

Teusile  streDgth,  116,300  pounds. 
Tore  out  plate  in  &i}at  of  rivets. 

Maaimum  itrem  on  Joint. 

Tension  an  gtosa  section  of  plate ponnds  per  Bqnare  inch..  26,770 

Tension  on  net  section  of  plate do 37, 481) 

Compression  on  bearing  liirface  of  rivets ..do 93,7111 

Shearing  on  rivets do....  18,  50" 

Ffficieney  of  joint,  46.9  per  cent. 


u 
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RIVETED  JOINTS, 


No,  4991. 
(^"  steel  plate;  V  drilled  holes;  iron  rivets,  3^"  pitch.) 


0 


9% 


01 


UM 


^^-3ff-M 


Plate,  gross  sectional  area square  inclies..  4.33 

Plate,  net  sectional  area do 3.10 

Plate,  bearing  surface  of  rivets do 123 

Kivets,  shearing  area do....  6.28 

Tensile  streogth,  146,980  ponnds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  anjoini. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    33^ 910 

Tension  on  net  section  of  plate .^ do 47,410 

Compression  on  bearing  surface  of  rivets do 119,500 

Shearing  on  rivets , do....    2% 400 

Efficiency  of  joint,  59.8  per  cent. 


BIVETED  JOIMTS. 

No.  4993. 

(^"  steel  plate;  I"  drilled  holea;  iron  rivets,  3J"  piteb.) 
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CO 
60 

if 


Pinto,  groea  aectioml  area : sqaare  inches..  4.M 

Plate,  net  seotionsl  nrea do 3.11 

Plate,  Leurlnp  surface  of  rivets. do 2.47 

RiTets,  shennng  area do 12.57 

TeDBile  streDgth,  194,150  ponnds. 

Fractured  pltue  along  first  roT  of  rivet  holes.    Appearance,  silky. 

ifa«i««m  «fre«(  on  join  I. 

Tennion  on  ^Toes  sectton  of  plate poondsper  aquareiiicb..  44,710 

Tension  on  net  section  of  plate ! ilo 62,430 

Coraprrssion  on  bearing  surface  of  rivets ilo 78,600 

Sbearing  on  rivets ^ do....  15,450 

Efficiency  of  joint,  78.8  per  cent. 


496 


RIVETED   JOINTS. 


No,  4095. 
(j^«"  steel  platej  1"  drilled  holes;  iron  rivets,  3^"  pitch.) 


Q 

1436 


.^ 


Oo 


4%' 


2353 


Plate,  gross  sectional  area square  inches. .    4. 20 

Plate,  net  sectional  area do....     3. 07 

Plate,  beariuf^  surface  of  rivets do 2. 4-1 

Kivets,  shearing  area do 12.57 

Tensile  strength,  195,150  ponnds. 

Fractured  plate  along  first  row  of  rivet  holes.    Ai)i>earance,  sUky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poiuuls  per  sqnare  inch. .  45,  IIW 

Tension  on  net  section  of  plate * do 63,570 

Compression  on  bearing  surface  of  rivets do 79,  !W0 

Shearing  on  rivets .". .......,,  ..,.,do....  15,530 

Efficiency  of  joint,  80.1  per  cent, 


( 


J 


EIVETED  JOINTS. 

No  4997. 

d^"  Steel  plate;  1"  di-illed  holes;  iron  rivets,  3J"  pitch.) 


OOj 
60 1 

(3fel 


i 


'  \^  \^     •  —  ■  == 

PIftte,  gross  Mctional  area RqnttYO  inches..  4.:M 

Plate,  net  sectional  area llo 3.  Lll 

Pla(«,  bearing  surface  of  rivets <lo 2. 4(! 

KiveUi,  HheortDg  area... , . do 12.57 

Tensile  strength,  197,000  pounds. 

Fractured  plate  along  first  row  of  rivet  boles.  Appenrancc,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".33* ;  second 
row  was  distorted  but  not  elongated  in  direction  of  pull. 

Afaximnvi  ilretg  en  joint. 

Tension  on  gross  section  of  plate ; pon nils  per  square  iiich..  45,  r)30 

Tension  on  net  section  of  plate do 63, 71(1 

Compression  on  Clearing  snrface  of  rivete (to 80,330 

Shearing  onriveta do..,.  15,720 

Eflaciency  of  joint,  80.2  per  cent. 
H.  Ex.  161 33 
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RIVETED  JOINTS. 


No.  5119. 
{-^"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch.) 


o 

J425 


9 

1409 


J^ 


AreoB. 

Plate,  groBS  Bectionftl  area , square  inches..  4.24 

Plate,  net  sectional  area do 3*08 

Plate,  bearing  surface  of  rivets do 2.12 

Rivets,  sheanng  area do 5.50 

Tensile  strength,  181,280  pounds. 

Fractured  plate  Q  taking  zigzag  course  from  rivet  hole  to  rivet  hole 
of  each  row. 

Maximum  sires9  on  joint. 

Tension  on  gross  section  of  |>late ponnds  per  sqnare  inch.*.  42,750 

Tension  on  net  section  of  plate do 59,^ 

Compression  on  bearing  surface  of  rivets do 85,510 

Shearing  on  rivets do.,..  32,900 

EJBciency  of  joint^  76.3  per  cent, 


EIVBTED  JOINTS. 
No.  5120. 


('ff"   steel    piftte;   punched  holes,  panclL  1",  die,  l^S" 
^  3J"  pitch.) 


-J^ 


Flat«,  grou  sectional  area square  inches..  4.28 

Plate,  net  eeotion&l  area do a,  1)2 

Plate,  bearinft  surface  of  rlvet-s do :i,  i;o 

Rivets,  aheanng  aroa.. , .do n,  "ill 

Tensile  strength,  173,900  iiounda. 

Fractured  along  a  zigzag  course  fh>iu  rivet  hole  to  rivet  hole  of  ciich 

Maxteium  tireu  on  joint. 

Tension  on  gross  section  of  plate pounds  i>eT  square  inch..  10,6311 

Tension  on  net  section  of  plate do 57,  .">«) 

Compreasion  on  bearing  surface  of  rivets do TCI,  II5<) 

Shearing  on  riveta do,.,,  31,  6S) 

Efficienc;  of  joint,  68.5  per  cent. 
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BIVETED  JOINTS, 


No.  6121. 

(^"  steel  plate;  V  drilled  holes;  iron  rivets,  3 J"  pitch.) 


0 

3408 


CM*. 


O 


Areas, 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do. . . 

Plate,  bearing  surface  of  rivets do... 

Rivets,  shearing  area : do... 

Tensile  strength,  181,850  pounds. 

Sheared  one  rivet  and  tore  out  parts  of  both  plates. 

Maximum  stress  on  Joint 

Tension  on  gross  sec  tior  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  joint,  79.1  per  cent. 


4.23 
3.02 
2.11 


4^990 
60,230 
S6,180 
33,060 


RIVETED  JOINTS.  501 

No.  5132. 

(■ff"  steel  plate;  punched  holes,  punch  1";  die,  l-iV";  iron  rivets,  3  J" 
pitch.) 


I 


■    n. 

Plate,  groaa  sectional  area ,. square  inchea. .  1.27 

Platv,  net  eectioual  area 1 do 3. 01 

Plate,  beariD^  Bnriace  of  riveta do 2.  IH 

Kiveta,  sheanng  area do 5.  rjLi 

Tensile  atrength,  189,320  ponads. 

Sheared  two  rivets,  fractured  one  section  of  piste,  and  tore  out 
through  second  row  of  rivet  boles  to  the  end  of  the  plate. 

Maxmvm  tlreta  onjoinl. 

TeuBioD  on  gross  eection  of  plate pounds  per  aqnareinch..  44,34ii 

Tension  on  net  section  of  plate do 62,9Dii 

Compression  on  bearing  snrEace  of  riveta do 86,45ii 

Shearing  ou  rivets do....  3<I,12L> 

Efficiency  of  joint,  81,6  per  cent. 
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EIVETED  JOINTS. 


No.  5123. 
{-ft"  steel  plate;  1"  drilled  holes;  ironriyete,  3^"  pitch.) 


^ 


8 
n 

I 


Q 


O 


i 


0 


O 


K> 


o 


5%*— « 


O 


Areas, 

Plate,  gross  sectional  area sqnare  inches..  4.28 

Plate,  net  sectional  area do 3.02 

Plate,  bearing  surface  of  rivets do 2.11 

Rivets,  shearing  area do....  5.50 

Tensile  strength,  189,800  pounds. 

Sheared  one  rivet,  palled  heads  off  two  others,  and  fractured  the  plate. 

Miiximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  44, 870 

Tension  on  net  section  of  plate do....  62,850 

Compression  on  bearing  surface  of  rivets 4 do 89,950 

Shearing  on  rivets do....  34,510 

Efficiency  of  joint;  82,5  per  cent. 


SIVETED  JOINTS. 
No.  5124. 
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(■ft"  steel  plate;  punched  liole»,  pancli,  l"j  die,  1,-V";  iro"  rivets,  a  J" 
pitch.) 


^'■± 


ATta», 

Plate,  groM  aectional oroa aquare  inches.,  i,  WA 

Plate,  net  ssctionsl  area do 8.  (ill 

Plate,  bearins  anrface  of  riveta ■ ..do 2.  ^J 

Bivetfl,  Bheonngarea do 9.50 

Tensile  strengtlt,  188,300  pounds. 

Fractured  plate  across  two  sections  between  rivets,  then  tearing; 
tlu^dgh  to  second  row  of  rivet  holes.     Appearance,  silky. 

^Ofrimiini  §(reu  onjaint. 

TenHlon  on  gtoss  section  of  plate ...pounds  per  square  inch..  43.4!>ii 

Tension  on  net  section  of  plate do....  63  l:>ii 

Compressinu  on  bearing  surface  of  rivets -- do 84,  8l'i> 

Shearing  on  riveta do Si.ilo 

Efficiency  of  joint,  73.3  per  cent. 
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KIVETED  JOINTS. 


1^0.  4999. 
{i%'^  steel  plate;  1"  drilled  koleB;  iron  rivets,  3 J"  pitch.) 


0 

2417 


Q 

-1429 


, A   A  

PlatO;  pn^oss  BActional  area ^ square  inches..  4.28 

iMato,  not  sectional  area do 3. 06 

rinte,  heariuf^  surface  of  rivets do....  2.44 

Kivets,  shearing  area do....  6.28 

Tensile  fitrength,  197,200  x>ounds. 

Fractured  plate  O  1417  along  first  row  of  rivet  holes.    Api)earanoe, 
silky. 

Maximum  stress  oh  joints 

Toiision  on  ^oss  section  of  plate pounds  per  square  inch . .  46^  070 

T<*usion  on  net  section  of  plate do 64,440 

Compression  on  bearing  surface  of  rivets do 80,820 

Sheaving  on  rivets do. . . .  31, 400 

Efficiency  of  joint,  80.1  i^er  cent. 


ETVETED  JOIKTS. 
No.  5000. 


(^i"  steel  plate;  panched  hrfea,  punch,  1";  die,l-(V"i  i 
pitch.) 


i 


Plate,  groM  sectional  area nqu.'trc  iDcbee, .    4, 2S 

Plata,  net  Bcetional  area <lo 3,  CKi 

I'lat«,  licnriiig  surface  ol'rivebi ilo ^  fi:i 

Itivctw,  sheunng  area - do G,  liM 

Tensile  strength,  188,150  poundH. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes:  Fractnred  |)Iate,  ".40,  ".00;  pluu- 
not  fractured,  ".15,  ",00, 

Afaximuai  ilresi  onjainl. 

Tension  on  grofls  section  ofplate ponndspet  sqaare  iucli..  43,!Hii) 

TenaioD  on  net  Hection  of  plate do tiS,  LIMi 

Comprettaion  on  bearing  snrface  of  rivuta do 74,370 

Shearing  on  rivets , do...,  29,9U(1 

Efficiency  of  joint,  74.1  per  cent. 
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RIVETED  JOINTS. 


Ko.4951. 
(I"  steel  plate;  J"  drilled  holes,  iron  rivets,  2|''  pitch.) 


OO! 
OO! 


J" 


X 
1356 
2M6 


■  I       ,      I  ■  /  ' 

Atetu, 

Plafe,  groBB  sectional  area square  inches . .  3. 34 

Plate,  net  sectional  area '. do —  2. 16 

Plate,  bearing  surfoce  of  rivets do —  2.35 

RivetB;  shearing  area ". do — 7.07 

Tensile  strength,  144,580  pounds.  -  •       • 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Mcunmum  atrcBs  on  joikt. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  43, 290 

Tension  on  net  section  of  plate do —  66, 9W 

Compression  on  bearing  surface  of  rivets do —  61,530 

Shearing  on  rivets * do....  20.450 

Efficiency  of  joint,  72.4  per  cent. 


KIVETED   JOINTS. 
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No.  4952. 
(f  steel  plate;  J"  drUled  holes;  iron  rivets,  2 J"  pitch.) 


33SI 


ruoT 

ooi 


; 


n 

IS96 


Areas, 

Plate,  gross  sectional  area sqnare  inches..  3.26 

Plate,  net  sectional  area •. do 2. 11 

Plate,  bearing  surface  oC  rivets :.do....  2.30 

Rivets,  shearing  area do....  7.07 

Tensile  strength,  138,150  ponnds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 

lamellar. 

Maxmwm  stress  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  42,380 

Tension  on  net  section  of  plate 4 « do....  65,470 

Compression  on  bearing  surface  of  rivets ^ do....  60,070 

Shearing  on  rivets « do....  19,540 

Efficiency  of  joint)  72.6  per  cent. 
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RIVETED  JOINTS. 


No.  4953. 
(I"  steel  plate;  f  inch  drilled  holes;  iron  rivets,  2|''  pitch.) 


2kfI3 


\        t  i  / 

Areas. 

Plate,  gross  sectional  area square  inches..  4.08 

Plate,  net  sectional  area do 2.91 

Plate,  bearing  surface  of  rivets • ...do 2.33 

Rivets,  shearing  area do....  7.07 

Tensile  strength,  190,100  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  sirestt  on  joint. 

Tension  on  gross  section  of  plate jioamls  per  square  inch..  46, 590 

Tension  on  net  section  of  plate do....  65,390 

Compression  on  bt^aring  surface  of  rivets do....  81,580 

Shearing  on  rivets do....  26^880 

Efficiency  of  joint,  79,8  per  cent. 


BrraTBD  JOINTS. 

No.  4954. 

(I"  Bteel  plate;  f"  drilled  holes;  iron  rivets,  2f"  pitcli.) 


137S 

B 


■-  O  ^v  '         '  - 

Plate,  grow  sectional  area sqaare  inches--  3.^5 

Plate,  net  sectional  area do 2,70 

Plate,  bearing  surface  of  rivets do 2,  ;iO 

Rivets,  staeariDg  area do....  7. 07 

Tensile  streDgth,  189,150  pounds. 

Fractured  plat«  acrosa  first,  row  of  rivet  li<>leK.     Appearaiive.,  ailky, 
lamellar. 

Maximmn  itrtn  on  joint. 

Tension  on  groati  section  of  plate {Hiimds  per  square  inch..  49,  t'lii 

Tension  on  net  section  of  plate do 70, 1  Hill 

Compresflion  ou  bearing  sorfaco  of  rivets do t^,  -iW 

Bbearing  on  rivets do 2G,7rifl 

Efficiency  of  joint,  84.2  per  ceat. 
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BIVKTED  JOCSXS. 


No.  4955. 


(I"  steel  plate;  |"  drilled  holes;  iron  rivets,  3^''  pitch.) 


S 


s 


^ 


OOi 

Ooi 
Op  I 

0*0! 


er 


Jt^^ 


^^   ^vX 


Areas, 


M 


fiT 


Plate,  gross  sectionftl  area. sqnare  inches..  4.71   ^ 

Plate,  net  sectional  area do 3.W 

Plate,  bearing;  surface  of  rivets , do 2.38 

Kivetfi,  shearing  area , do td/t 

Tensile  strength,  232,860  ponnds. 

Fractured  plate  along  first  row  of  rivet  holes.    Api)earance,  silty, 
lamellar. 

Maximum  streiB  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets ,.,, do... 

Shearing  on  rivets ,...,., ,...do... 


48,610 

101,230 

32,940 


Efficiency  of  joint,  83.3  per  cent. 


^ 


ElVETED  JOINTS. 
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-k- 


No.  4969. 
(f "  steel  plate;  J"  drilled  holes;  iron  rivets,  4J''  piteh.) 


B 


V 


T 
4 


j^ 


8 
1403 
140S 


\ 


c=^ 

I  Area*, 

* 

Plate,  gross  sectional  area square  inches. .  4. 82 

Plate,  net  sectional  area , , do 3. 95 

Plate,  bearing  surface  of  rivets do 1. 75 

EiTete,  sbearmg  area , do.-.,  5. 30 

Tensile  strength,  207,600  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes :  First  row,  ".19,  '^27,  ".31 5  second  row, 
".11,  ".17,  'Ml. 

Masdmum  stress  ofi  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    43, 070 

Tension  on  net  section  of  plate do 52,560 

Compression  on  bearing  surface  of  rivets do 118,630 

Shearing  on  rivets do....     39,170 

Efficiency  of  joint,  72,1  per  cent. 
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BIVETED   JODITS. 


'    I- 


No.  4957. 
(f  steel  plate;  J"  drille<l  holes ;  iron  rivets,  3g"  pitch.) 


M 

14rS9 


y 


Ooi 

ooi 

4oi 


0^ 


0 
JMO 


6' 


Areas. 

Plate,  gross  sectional  area sqaare  inches, .  5.35 

Plate,  net  sectional  area do 4,25 

Plate,  bearing  surface  of  rivets do 2.21 

Rivets,  shearing  area ^ do 7.07 

Tensile  strength,  259,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Api)earance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poands  per  sqaare  inch . .  48, 300 

Tension  on  net  section  of  plate do 61,  OW 

Compression  on  bearing  sarface  of  rivet-s do 117, 430 

Shearing  on  rivets do....  36,700 

Efficiency  of  joint,  85.6  per  cent. 


RIVETED  JOINTS. 

Ho.  495S. 

''  steel  plate';  |"  drillf^d  lioles;  iron  rivets,  3|"  pitcL.) 


1 

3 

3 


-JT-X. 


Plate,  gn>M  aectioDal  aren sqnare  inchea..  5.36 

Plat«,  net  sectional  area do 4.25 

Plate,  bearing  surface  ofriveta do 'i.1\ 

Riveta,  alieanng  area do 7,07 

Ten&ile  strengtb,  2u5,690  iKtiiiidN. 
Sheared  tbe  rivets. 

Elongation  of  rivet  liolea:   First  tow,  ",32,  ".39.  ".40,  ".50;  Hecond 
row,  ".rJ,  ".n,  ".13,  ".12. 

Marimtun  etreia  on  joint. 

Tension  on  gross  section  of  plate ponuda  per  square  inch..     47,700 

Tension  on  net  section  of  plate do 60,160 

Compression  on  bearing  sarfave  of  rivets do 115,700 

Shearing  on  rivets do....     36,170 

Efficieucy  of  joint,  84.1  i>er  cent. 
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RIVETED  JOINTS. 


No.  4971. 
(I''  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch." 


I 

>? 


A 


y 


Ooi 
OOI 
poj 
*0oj 


MStO 
1480 


6^' 


Areas, 

Plate,  gross  fteetional  area square  inches..    5.86 

Plate,  net  sectional  area ' do 4.34 

Plate,  bearing  surface  of  rivets do —    3.08 

Rivete,  shearing  area do 12.^^1 

Tensile  strength,  2G3,2Q0  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 
Average  elongation  of  rivet  holes :  First  row,  ".46* ;  second  row,  "M. 

Maximum  stress  onjainU 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 910 

Tension  on  net  section  of  plate do....  60,650 

Compression  on  bearing  surface  of  rivets do.  .1 .  8^,  dSO 

Shearing  on  rivets do 20,940 

Efficiency  of  joint,  78.6  per  cent. 


RIVETED   JOINTS. 


617 


No.  4958. 


(§''  steel  plate*;  f  drilled  holes;  iron  rivets,  3g''  pitch.) 


14SS 


3 
ft 


^ 


i 


^ 


1379 
1379 


Areas. 

Plate,  gross  sectional  area square  inches . .  5. 36 

Plate,  net  sectional  area do 4. 25 

Plate,  bearing  surface  of  rivets do 2. 21 

RivetSy  shearing  area do...-  7. 07 

Tensile  strength,  255,690  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes:    First  row,  ".32,  ".39,  ".45,  ".50;  second 
row,  ".12,  ".11,  ".13,  ".12. 

Maximum  stress  an  joint. 

ToEnsion  on  gross  section  of  plate pounds  per  square  inch . .     47, 700 

Tension  on  net  section  of  plate do 60,160 

Compression  on  bearing  surface  of  rivets do 115,700 

Shearing  on  rivets do 36, 170 

Efficiency  of  joint,  84.1  per  cent. 
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RIVETED   JOINTS. 


No.  4976. 
(I"  steel  plate;  1"  drilled  holes;  iron  rivets,  4^"  pitch.) 


I 

1A77 


\ 


to 


y* 


J- 


OOi 


OOi 


M 


u 


o 

1419 

P 
1438 


.    .^  X  // 

Plate,  gross  sectional  area  . .  .* square  inches..  6.4(i 

Plate,  net  sectio^ial  area do 4.35 

Plate,  bearing  surface  of  rivets J do....  2. '24 

Rivets,  shearing  area , do 9.42 

Tensile  strength,  255,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".58;  secoud 
row,  ".13.    No  elongation  of  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poand«kper  square  inch . .  46, 720 

Tension  on  net  section  of  plate do 58,610 

Compression  on  bearing  surface  of  rivete do U3»tW0 

Shearing  on  rivets do....  27, OW 

Efficiency  of  joint,  79.1  per  cent. 


RIVETED  JOINTS. 

No.  4977. 

(g"  Bteel  plat«;  1"  drilled  holed;  iron  rivets, 5|'.'  pitch.) 


1442 
1442 


Plate,  gross  sectional  area square  iiicbea..  6.09 

Plate,  net  aectioDal  area do 4.  Hi} 

Plate,  booriDg  snrface  of  rivets <lo 2.  i;7 

EivetH,  flhearing  area do %.V1 

Tensile  strength,  271,940  iiounds. 

Fractured  plate  along  first  i-ow  of  rivet  lioles.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".GO  j  seeoudi-ow. 
".19.    No  elongation  of  rivet  holes  in  coverH, 

Jfoxiniiim  ilTe»a  on  joint 

Tension  on  gross  sectitm  of  pints ponnds  per  nqiiore  inch..  44,  Grio 

TeUHiou  on  net  section  of  plate do....  M.SIKl 

Uoiupressiou  ou  bearing  surface  of  riveta do 119,  WH) 

Sheariuguu  rivets do....  28, ST" 

Efficiency  of  joint,  78,1  (icr  cent. 


RIVETED   JOIKTS. 

No.  4961. 

(I"  steei  ptate;  |"  drilled  boles;  iron  rivets,]}"  pU«h.) 


Plate,  gross  MRtional  area nqnan  inches..  4.08 

Plat«,  net  sectional  area do 2.3J 

Plate,  bearing  surfare  of  rivets do 1.75 

Uivets,  shearing  area do,,..  2.66 

Tensile  strength,  105,8(M)  poiiuda. 

Sheared  the  riveta. 

ElougatioD  of  rivet  boles,  ".05  ea«b. 

MaximmiH  tlrcn  oh  Joint. 

Tension  on  gross  section  of  plate ponnds  per  Bqtua«  incb.,  35, SCO 

Tension  on  net  section  of  plate do 45. -MO 

Compression  on  bearing  surface  of  rivets do W,5W 

Shearing  on  rivets .^ do....  SS^SW 

Efficieuey  of  joint,  44.4  per  cent. 


RIVETED   JOINTS.  5"23 

No.  41lt>3. 
Ci"  stefl  plate;  jj"  drilii-il  holes;  icon  nvcl«,  If  jtitcli.) 


uprf 


PIftte.  «ro-:u  acftiniial  area - sqimrt'  iiu'lics..  4,00 

FIfttf!,  iii:t  Hii'ti..ii:il  aren -" _...cli)....  a. 32 

Plate,  lji-;iiii.;;MiiilacB  (if  rivclii.- ill)....   iJ.iS 

Kivet>^,  hLfHiiiiK  ai'cii.,- iii>,...  n.yo 

Tt-nsile  strt-iigMi,  lfi4.7IHI  imitinls. 

Pi'actiireil  plate  atirosn  liret  mv.    <il'  livrt  lioli's.     A|i|ii';ii':uirf,  silky, 
lamellar. 

Tensiou  on  iirnss  eprtioti  nf  plate iitiuiuls  per  Biiiiori'  iiirli._  JO,  r.70 

l^eiifllonmni«taBi^tii>uoCiilali,___ _ ilo....    70.WKI 

CwMprowaiuij  ou  liujii'iiiH  Hiirliii'L' lif  rivi-ts ilo....  47,  a*' 

SheariUKciu  rivfts _ _.i1u....  ;!IJMi 

Efficiency  of  Joint,  iHI.-'i  [>er  rent. 
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RIVETED   JOINTS. 


No.  4965. 
(I"  steel  plate;  J"  drilled  holes;  iron  rivets,  2"  pitch.) 


1446 


1 


ircas, 

Plate,  gross  sectional  area square  inches..  4.61 

Plate,  net  sectional  area -^ do —  2.8< 

Plate,  bearin|^  surface  of  rivets do —  3.46 

Riveto,  shearing  nrea do —  5.80 

» 

Tensile  strength,  194,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 150 

Tension  on  net  section  of  plate do.. . .  67,4T0 

Compression  on  bearing  surface  of  rivets do. ...  56, 160 

Shearing  onriveta do....  86.680 

BflBcieiicy  of  joint,  72.2  per  cent. 


BIVETBD  JOINTS. 

No.  4979. 

(g"  Steel  plate;  1"  drilled  Iioles;  iron  rivets,  2|"  pitch.) 


525 


Plate,  gross  sectional  aroft sqnareiDchee--  4.ES 

Plate,  net  sectional  area do..-.  a.6S 

Piat«,  beaTing  surface  of  rivoM do 1,93 

Rivete,  Hhearing  area do 3.93 

Tensile  strength,  150,400  pouiids. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".06  ea(;h. 

Maximum  $lre»>  oa  joint. 

Tension  on  gross  eectlon  of  plate poanda  per  eqiiare  tnch..  33,050 

Tension  on  net  section  of  plate do 57,1.9" 

Compression  on  bearing  saifhoeof  rivets do 78, 3;tn 

Shearing  on  rirets do....  38,270 

Efficiency  of  joint,  56.0  per  cent. 
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RIVETED  J0U7N& 


No.  4981. 
(I''  Steel  plate;  V*  drilled  holes;  iron  rivets,  2f  pitch.) 


1465 


t — •^  Xs. 

s^   s^    ' 

Jreaa. 

Plate,  gross  sectiotial  area sqaare  inches..  4.S5 

Plate,  not  sectional  area do —  2.© 

Plate,  bearing  surface  of  rivets : do 3.® 

Rivete,  shearing  area do —  7.85 

Tensile  strength,  176,480  pounds. 

Fractured  plate  D  along  line  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  sireM  on  joint. 

Tension  on  gross  section  of  plate |>onnds  per  square  inch . .  38, 790 

Tension  on  net  section  of  plate do....  67,100 

Compression  on  bearing  surface  of  rivete do 45,840 

Shearing  on  rivets > do....  32^480 

Efficiency  of  joint,.72.2  per  cent. 


RIVETED   JOINTS 
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No.  4983. 
(f  steel  platej  1"  drilled  boles;  iron  rivets,  2J"  pitch.) 


2474: 


X 


o 

o 
o 


I 

<>  ft 


H 
1474: 


^' 


^. 


—  ■      ■  *  *      1'  »  ^— ^^™ 

Areas. 

« 

Plate,  gross  sectional  area square  inches. .  5. 31 

Plate,  net  sectional  area do 3. 46 

Plate,  bearing  surface  of  rivets do 3.70 

Rivets,  shearing  area do 7. 85 

Tensile  strength,  228,600  poands. 

Fractured  plate  H  1474  along  first  row  of  rivet  holes.  Appearance, 
silky,  slightly  lamellar.  Average  elongation  of  rivet  holes:  Plate  H 
1474,  first  row,  ".47* ;  second  row,  ".00.  Plate  D  1474,  first  row,  ".22; 
second  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 050 

Tension  on  net  section  of  plate do 66, 070 

Compression  on  bearing  surface  of  rivets do 61, 780 

Shearing  on  rivets do 29, 120 

BiJ^ciency 'of  joint,  70  i)er  cent. 
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RIVETED    JOINTS. 


Xo.  4956. 
(^f"  steel  plate;  %"  drilled  holes;  iron  rivets,  3^^'  piti'li.) 


K 


r-z 


% 


^ 


^ 


3r 

137S 


ArenB. 

Plate,  gross  sectional  area *• square  inches. .  5. 33 

Plate,  net  sectional  area do •4. 05 

Plate,  bearinjf  surface  of  rivets do 2.56 

Rivets,  shearing  area do 7.07 

Tensile  strength,  256,500  x)ounds. 
Slii*ijW*d  the  rivets 

Elongation  of  rivet  holes  in  plate:  First  row,  ".27,  ".23,  ".27,  ";J2; 
second  row,  ".80  each. 

M<iximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  pet  square  inch . .     4S,  120 

Tension  on  net  section  of  plate do 63,300 

Compression  on  bearing  surface  of  rivets do 100, 190 

Shearing  on  rivets do....     96,2S0 

Efficiency  of  joint,  83.3  per  cent. 


RIVETED  JOINTR. 

No.  5144. 

{■^"  steel  plate;  J"  drilled  holes;  iron  riveta,  2"  i>iteli.) 


P)at«,  );to8B  aeotional  area *. Bqnare  inchee.. 

Plate,  net  sectiou.-il  area dii 

Plate,  hearing  surface  of  rivets do 

Bivete,  ahcuiriDg  area do 

Teuaile  strength,  143,900  poun<l.s. 

Fractured  plate  along  hue  of  rivet  holes.    Appearance,  silky. 

MasAmam  aWem  on  Joint. 

Tension  on  gross  eection  of  plate ponnda  pet  square  inch.. 

Tension  on  net  section  of  plute do 

Compression  on  bearing  sarfiice  of  rivetu do . 

Shearing  on  riveta do 

Efficiency  of  joint,  39.3  per  cent. 

H.  Ex.  161 34 


3.4» 
2.e!J 
8.41 


BIVETED  JOINTS. 
No.  5143. 


(^"  Bt«el  plate;  punched  holes,  pnncli,  J";  die,  }J";  iron  rivets,  2" 
pitvh.) 


Plate,  ^OM  Motional  area nqnare  inchN..  6.  II 

Plate,  net  sectional  area do —  3,3* 

Plate,  bearing  mirfate  of  rivets do 2.^ 

Rivets,  sheanngarea do S-Jl 

Tensile  streugtli,  200,800  ponnds. 

Fractnred  plate  along  line  of  rivet  holes.  Appearance,  gratmlar  ex- 
cepting one  section,  wliich  was  silky. 

Average  elongation  of  rivet  holes  in  plate,  ".30.  No  elongation  of 
holes  in  covers. 

Jfozimum  »treet  on  Joint. 

TenHinnoD  gross  section  of  plate ponude  poraqoare  iocb.-  32.5M 

Tenslou  on  uet  sncLion  of  plate do 59,110 

Compression  on  bearing  a urfuce  of  rivotB du 7l,!'i'' 

tShearinKon  rivets .' do 23,89 

GOicieucy  of  joint,  64.8  per  cent. 


RIVETED  JOINTS. 

No.  5145. 

(■^"  steel  plate;  J"  drilled  boles;  iron  rivetB,  3^"  pitch.) 


531 


O 
O 


Plate,  groM  sectional  area square  inchea..  5.>u; 

Plate,  net  aectioDal  area do 3.5^ 

Plate,  btaring  surface  of  rivets do 2. 2W 

Bivete,  ehearing  area.- do T.lil 

Tensile  strength,  247,600  pounds. 

Fractored  plate  along  line  of  rivet  holes.    Appearance,  silky. 

MaxintuM  ilren  on  joint. 

Tensian  od  groM  eettion  of  plate poondepeT  sqnare  inch..    42,2ni 

Tension  on  net  section  of  plate do 69, 16(i 

Compreseion  an  bearing;  sarfaoe  of  rivetB do 10B,G0(i 

gheariDg  on  rivets d«....     34,W{I 

Efficiency  of  joint,  70.8  per  cent 
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RIVETED   JOINTS. 
No.  5146. 


(-^"  Steel  plate;  punched  holes,  punch,  J";  die,  1|";  iron  rivets,  2J" 

pitch.) 


o 

1437 


S^-^ 


■    ■     /  = 

Areas. 

Plate,  groBR  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Rirete,  shearing  area do... 

Tensile  strength,  226,100  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Api)earance,  silky. 

Maximum  stress  gh  Joint, 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivet« do 

Shearing  on  rivets do.... 

Efficiency  of  joint,  64.5  per  cent. 


5.69 
3.40 
2.29 
7.21 


39,740 
66,500 
96,730 
31,380 


RIVETED    JOINTS. 

No.  5147. 

(^"  steel  plate;  J"  drilled  liolea;  iron  rivets,  2J"  pitcli.) 


I 


01 
0 


■rh-3W->t 


^ 


Plate,  gross eoctional  Area squaA  inclies..  6.  ai 

Plate,  net  sectional  area do —  i.  tti 

Piste,  bearing  surface  of  rivet* do 2. 17 

Rlvete,  sheanng  aiea do —  7.21 

Tensile  strengUi,  273,700  pounds. 

Slieared  two  rivets,  fractured  two  sectioDS  betveea  rivet  holes,  anil 
tore  cat  plate.    Appearauce,  silky. 

Maximum  ilrett  an  joint. 

Tension  on  gross  section  of  plate '.ponndaper  sqaare  inch..  44, 15i> 

Tension  on  netaection  uf  plate do....  67,^211 

Compresaion  on  bearing  surface  of  rivets do 126, 130 

•  Shearing  on  riTBts do....  37,!«U 

Efflcieney  of  Joint,  USA  per  ceuL 
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BIVETED  JOINTS. 


Ko.  6148. 

(7^"  steel  plate;  punched  holes;  punch,  J";  die,  ||";  iron  riyets,  2^ 

pitch.) 


25oe 


p 


.  ^  .     V 

AreoB. 

Plate,  gproBs  sectional  area square  inches..  6.17 

Plate,  net  sectional  area do 3. 94 

Plate,  bearing  surface  of  rivets do 2.23 

Rivets,  shearing  area do 7,21 

m 

Tensile  strength,  226,200  pounds. 

Fractured  plate  along  line  of  rivet  holes,  taking  an  irregular  course. 
Appearance,  silky,  excepting  a  small  granular  spot  alongside  one  riyi^ 
hole. 

Maximum  stress  on  joini. 

Tension  engross  section  of  plate pounds  per  square  inch..    96,G60 

Tension  on  net  section  of  plate do 57,410 

Compression  on  bearing  surface  of  rivets do 10^490 

Shearing  on  rivets do 31,370 

Efficiency  of  joint,  60  per  cent. 


RIVETED  JOINTS. 

No.  5155. 

(tV'  steel  plate;  J"  drilled  boles;  iron  rivets,  2^"  pitch.) 
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■ 


-J^^ 


^ 

Plate,  gro88  section n1  area Bqiiiire  incLes.. 

Plate,  net  sectional  area do 

Plate,  beariug  surface  of  rivets do 

KiyptH,  sbeariDK  arra do 

Tensile  Btrengtb,  235,200  pouuds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes:  ".25,  ".25,  ".3.'>,  ".35,  ".30. 

MttxXnnm  tlreaa  onjinHt. 

Teaaian  on  grosn  section  of  plate pounds  per  square  inch . .    4 

Tension  on  net  seetion  of  plate do 5 

Comprension  on  bearing  surface  of  rivets do 12 

Shearing  on  rivets ^, do 3 

Efficiency  of  joint,  68.3  per  cent. 
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KIVETED   JOINTS. 


No.  4968. 
(i^"  Steel  plate;  1"  drilled  holes;  iron  rivets,  2J"  pitch.) 


>< 

1 


OO 
Oo 
OO 

op 

0^ 


^ 


(Mr 


o 

M3l 


Areas. 

Plate,  gross  sectional  area square  inches..    5.89 

Plate,  net  sectional  area - *do —    3.i5 

Plate,  hearing  surface  of  rivets do —    4.09 

Rivets,  shearing  area do. ...  15. 71 

Tensile  strength,  255,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  siliy, 
slightly  lamellar.  Average  elongation  of  rivet  holes  in  plate:  First 
row,  ".48* ;  second  row,  ''.00.    No  elongation  of  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch. .  43^  3^ 

Tension  on  net  section  of  plat-e do 66,340 

Compression  on  bearing  surface  of  rivets do —  62,44(> 

Shearing  on  rivets do 16, 280 

Efficiency  of  joint,  70.9  per  cent. 


RIVETED    JOINTS. 

No.  5131. 

(A"  Bteel  plate;  J"  drilled  holes;  iron  riveta,  Ij"  pitch.) 


1 


Plate,  gToM  Motion kl  arM sqnare  (dcIim--  5.12 

Plftte,  net  sectional  area ilo 2,13 

Plate,  beario^  surface  of  riveta do 2.!H( 

fiivetB,  aheonDg  area , do 4.^1 

Tensile  strength,  163,500  pounds. 

Pf  actared  plate  along  line  of  rivet  holes.  Appearance,  silky,  lamellar. 

Maxinmm  drew  onjoinl. 

Tenaina  on  gross  section  of  plate pomids  per  aqaare  inch..  31,740 

Tunsiouon  uet  sectiru  of  plate do 76, 29U 

Compression  on  bearing  snrface  of  rivets do 54,350 

Shearing  on  rivets do 33,7a0 

Efficiency  of  joiut,  S3.8  per  cent 
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RIVETED  JOINTS, 
No.  5132. 


(i^"  steel  plates;  puucbed  lioleB,  punch,  J" 
pitch. 


die,  W' 


1  rivets,  IJ" 


Plate,  fn«88  Bectional  ar«a sqnare  incbM..  4.  Si 

Plate,  uet  sectional  area do —  1.98 

Plate,  bearing  Borfoce  or rivetn do J.M 

Rivf.te,  aheaniig  area do f-S 

Tensile  strength,  138,800  pounds. 

Fractured  plate  O  14f)5  along  line  of  rivet  holes.    Appearance,  gna- 
niar,  excepting  one  end  of  section,  which  was  silky. 

Maximuni  ilrai  on  johil. 

Tenaionon  gross  Beotion  of  plftte ponnds  p«r  sqoare  inch-  ZT,S2D 

Tension  on  net  section  of  plate do 70,  If 

Compresaiun  on  bearing  surface  of  rivets do 46,111> 

Shearing  on  rivets ..do 2S.tlKi 

Efficiency  of  joint,  52,6  per  cent. 


RIVETED  JOINTS. 

No.  6133. 

(-^"  Steel  plates;  g"  drilled  holes;  iron  rivets,  1|"  pitcli.) 


Plate,  f^oss  R^ftiniinl  nrptt • square  inches..  5.55 

?lato,  net  Her.tional  area do 2.56 

Plate,  iHutriQK  eiirTace  of  rivat* do 2.99 

Hirets,  sbeating  area do 4.81 

Tensile  strengtli,  173,600  poands. 

Pulled  the  heads  off  rivets.  Plates  iiot  fractured.  Average  elonga- 
tion of  rivet  holes  ".Hi. 

Afaxtmum  ftrm*  on  jotnl. 

Tension  on  utom  sprtion  rf  plate ponnda  per aqnare  inch..  31,100 

Tcnaioiioii  net  MtL-tiim  of  jii.ite do....  B7,i20 

CoapreBsion  on  henriiic  surface  of  rivete do 87,730 

ShParing  on  rivet* do....  35,880 

Gtheiencf  of  joint,  52.7  per  cent. 
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RIVETED   JOINTS. 
Ni>.  5134. 


(A"  steel  plates;  |)unched  holes,  pancli,|";  die  fj";  iron  rivets,  1|" 
pitch.) 


Plate,  gross  sectional  area sqTiai«  iDcfan-  5.37 

riate,  net  HPctioual  area do.,-.  2.31 

Plate,  bearing  surface  of  rivets do 2.99 

KivetH.  sbearing  area ,-, , do 1*1 

Tensile  streugtli,  163,100  poaudn. 

Fractured  plate  N 1501  along  line  of  rivedog.   Ap))eaniQce,  granular, 
excepting  the  end  sections,  which  were  dlky, 

Idaximnm  atren  on  joint. 

Tension  on  grom  section  of  plat« pounUs  per  sqaare  inch--  %3n 

TeiiBiou  on  UHt  eectiou  of  plate do,...  68,fflO 

Coiiipresaion  un  l>eaTiDg  surface  of  livete do 54,  foil 

SLearingon  rivets do 33,91* 

Efficiency  of  joint,  49.7  per  cent. 


BIVETED   JOINTS. 
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No.  5135. 


(iV  steel  plates;  J"  drilled  lioles;  iron  rivets,  IJ"  pitch.) 


3f 
1303 


■%. 


I 


"» 


T 


y 


H 


.1 


«9 

I 
I 
I 
I 
I 


^    K-  3^^    ^ 


.r-^ 


Jrea«. 

Plate,  grosH  sectional  area : square  inches. .  5. 90 

Plate,  net  sectional  area do 2. 95 

Plate,  bearing  surface  of  rivets do 2.95 

Rivets,  shearing  area do 4.81 

Tensile  strength,  172,540  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  '^09  each. 

Maadmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  29, 240 

Tension  «n  net  section  of  plate do 58, 490 

Compreesion  on  bearing  siurface  of  nvets do 58, 490 

Shearing  on  rivets do 35,870 

Efficiency  of  joint,  47.4  per  cent, 

t 
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BITETED  JOIMTB. 
Ho.  6136. 


(ft"  8t«el  plates;  punched  holes,  pancb,  J";  die,  {|";  iron  rivets,  IJ" 
pitch.) 


Plate,  gr<M8  sectional  area Bqnare  inchM..  5.(S 

Plate,  net  aectional  area do —  t% 

P)Bt«,  bearing  enrfocn  of  rivets do —  2.W 

Hivete,  Hhennng  area do —  tfH 

Tensile  strength,  187,700  pounds. 

Sudden  fracture  with  a  load  report,  fracturing  plate  along  line  of 
rivet  holes.    Appearance,  granular. 

Maximum  itrMi  on  joint. 

TeiiBioD  on  ((ross  section  of  plate ponuds  per  iqaarA  inch-.  3t,{nA 

Ti^neion  on  net  section  of  plate do 63ySM 

Coaprewion  on  bearing  anrface  of  riTuls do —  "■^ 

Sbeuringon  rivetfl do....  %Bl 


RIVETED  JOINTS. 

No.  5137. 

(t^"  st*el  plates;  J"  drilled  lioleu;  iron  rivets,  2"  pitcb.) 


1 


,_, — . 

Plate,  groM  Mwtional  nrea square  inches..  5.  Bi 

P1at«,  ti«t  H«etlonal  ares do 3.35 

Plate,  bBArinesnrface  of  ri  veto do 2.6(1 

RiveU,  sbcHrintc  area do 4.21 

Tensile  Ktrengtli,  163,800  pouDilti. 
Sheared  the  rivets. 

Average  elungatioQ  of  rivet  holes:  Plate  L,  ".01  + ;  plate  M  1493. 
".06. 

Maximum  tireaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  27, 58(> 

Tension  on  net  section  of  plate do 48,900 

Conipr«uioD  on  bearing  surface  of  rivotti do 63,000 

Shearing  ou  rivets do....  38,910 

EfQcieucy  of  joint,  10.4  pei  cent. 
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RIVETED   JOINTS, 


No.  5138. 

d^"  Steel  plates;  punched  holes,  punch,  J'' j  die,  H";  iron  rivets,  2" 

pitch.) 


0 
1S03 


2! 


M 


Tf 


I  \ 


J^'H  ^ 


1M7 


r-  . 

Areas. 

Plate,  gross  sectional  area square  inches. .  5.90 

Plat«,  net  sectional  area do 3.24 

Plate,  bearing  surface  of  rivets do '2.66 

Kivets,  shearing  area , do 4.21 

Tensile  strenfirfih,  168,300  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ",01  ±. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  28, 530 

Tension  on  net  section  of  plate.. -v- do 51,940 

Compression  on  bearing  sarface  of  rivets do 83*270 

Shearing  on  rivets de. ...  39, 980 

Efficiency  of  joint,  53.9  per  cent. 


EIVETED   JOINTS. 

No.  5149. 

{A"  steel  plates;  J"  drilled  holes;  iron  rivets,  2"  pitcli.) 


^    "^  ' 

Flat«,  groM  section  at  area Bquaie  inchea..  6.K 

Plate,  net  aevtional  area do 3,^ 

Plate,  bearioj;  aarface  of  rlretn do B,  2S 

BiveU,' bearing  area '. <!<» 8.41 

Tensife  Strength,  241,700  pounds. 

Fractured  plate  M  14!)2  aloiiR  flr.st  row  of  rivet  boles.  Appearance, 
silky.  Average  elongation  of  rivet  boles:  I'late  M,  first- row,  "JM*; 
second  row,  ".00.    P4ate  L,  ilrst  row,  ".10;  second  row,  ".00. 

Jfo^muni  «(r«M  onjotat. 


TeusiaD  on  gross  section  nf  plate potiuds  persqnoie  inch-. 

Temaion  on  net  section  of  plate do 

ComprasaiOD  on  hearing  soTface  of  riveta do 

Shearing  on  rivets  ,.'. do..,, 

Efflcieocy  of  joint,  66.8  per  cent. 
B.  El  XU 35 


40.620 
Ti,  JR> 
4«,39n 
28,743 
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RIVETED  JOINTS. 


^O.  5150. 

(^"  steel  plates;  punched  holes,  panch,  J",  die,  -H'';  iron  rivets,  2" 

piteh.) 


JJ£^ 


^  ^  <J^ 

Arwu, 

Plate,  grom  sectional  area square  inoheB..  5.93 

Pliite,  Det  sectional  area do 3.24 

Plate,  bearing  surface  of  rivets d^j —  5.S 

Rivets,  sheamigarea ..do....  &^l 

Tensile  stren^h,  224,800  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  etresB  on  joint. 

Tension  on  gross  section  of  plate pomids  per  square  ineh..  37,910 

Tension  on  net  section  of  plate do 69^3W 

Compression  on  bearing  surface  of  rivets do 4t940 

Shearing  on  rivets do....  26^730 

Efficiency  of  joint,  61.4  percent 


BIVETED   JOINTS. 
No.  5151. 
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l;\"  Bteel  plates;  I"  drillcil  holes;  iron  rivBts,  -J{"  \}Hf.h.) 


Plate,  gross  He  eti  on  a  I  arm , sqiiare  ineliee..  S.  7S 

Platr.  net  sectiotiHl  iirpa _ do....  3.54 

"   Plate.  Warmg  aurfare  nf  rivEt» do l.  4!) 

RivfftH,  ahoarins  iiri-a do 7.21 

Tensile  strength,  249,820  poiiiuls. 

Fractured  plate  along  first  row  of  iiv(.>l  lioli's.     Appp;ir;ince,  .-iilky. 

Tsnsion  on  gross  seetioti  nf  plate pounds  per  sqnaTB  inch..  43,  l.W 

Tenwidri  nn  net  section  of  plato do 70,570 

Compression  on  besting  snrfaee  of  riyel.'J do 5ri,fU0 

Sdeariiigon  rivets..... do..-,  S4,650 

Efflcienuy  of  joiut,  73.1  piTreiit. 
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MVETED    JOINTS. 
No;  5152. 


(^"  Steel  plates  5  panched  holes,  punch,  |";  die,  +|"f  mm  rivets,  2\" 

pitch.) 


>T 


QOi. 

ool 

GjjOlf 


0 
XXZJ 


Areas, 

Plate^  gross  sectional  area square  inches. .  5.!U 

Plate,  net  sectional  area do 3.S5 

Plate,  bearing  sarlace  of  rivets Ao 4.7>< 

Rivets,*  shearing  area do 7.21 

Tensile  strength,  230,900  i)onnd8. 

Fractured  plate  L  1499  along  first  row  of  rivet  holes.    Fractuml 
suddenly  without  warning.    Appearance,  granular. 

Maximnm  9tre»9  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnave  indi..  38.870 

Tension  on  net  section  of  plate do 65,0tt 

Compression  on  bearing  sorfaee  of  rivets do 48^310 

Shearing  on  rivets i : do....  32,030 

Efficiency  of  joint,  65.4  per  cent. 


BIVETED  JOINTS. 

Ho.  5153. 

{■it"  Bteet  plated;  g"  drilled  boleB;  iron  rivets,  ^"  pitch.) 


,  A"!ik 


PUte,  (crow  aMtional  area tqoare  inche*..  6.U 

Plate,  net  MOtioiial  atea  .-. do 3.89 

Plate,  beariuK  Burfbce  of  rivsta do....  4.29 

Biveto,  nbeamigarea do....  7.21 

Tensile  stren^h,  267,300  poands. 
Sheared  the  rivets. 

Aventige  eloagstion  of  rivet  holes:  Firat  row,  ".12;  secoiul  n>w,  ".01  ' 
in  each  plate. 

Alaximiim  siren  on  joint. 

Tension  OD  groM  Motion  or  pl»te ponnds  per  aqDare  ittoli..  43,530 

Tension  on  net  section  of  plate do 66,990 

Compreeeion  on  bearing  snrfoce  of  rivets do —  62,310 

Shearing  on  riveta do 37,070" 

BfBciency  of  joiut,  82.3  per  cent. 
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RIVETED   JOINTS, 


No.  5154. 

(<^"  steel  plates;  punched  bolesy  pnach^  J'^;  die^  H^^;  iron  rivets,  2^" 

pitch.) 


y   ^ 


o 

1SO0 


OOi 

OoiJ 
Co 

mi 


I  13 


j-^tf 


?^ 


^^*x 


s>^  vx 


Areas, 


Plate,  gross  sectional  area square  inches..  6.19 

Plate,  net  sectional  area do,...  3.95 

Plate,  bearinfr  surface  of  rivets ^ do 4. 48 

Rivets,  shearing  area do....  7.21 

Tensile  strength,  249,980  pounds. 

Fractured  plate  O  1506  along  first  row  of  rivet  holes.  AppearaDoe, 
granular,  excepting  one  end  section,  which  had  a  silky  appearance. 
The  granular  sections  showed  a  radiant  appearance  .with  the  center  of 
radiation  on  the  side  nearest  the  middle  of  the  plate. 

Maximum  atresa  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  40,380 

Tension  on  net  section  of  plate do 63,290 

Compression  on  bearing  surface  of  rivets do....  55,800 

Shearing  on  rivets do 34,670 

Efficiency  of  joint,  76.3  per  cent. 


BIVETED  JOINTS. 

No.  5156. 

(iV' Bteel  plates;  |"  drilled  holes;  iron  rivets,  3^"  plteb.) 


A"». 


Plate,  groM  Motional  araa ^uoce  inches..  ri.81 

Plate,  net  aectiona)  ana do D.tNt 

Plate,  baarin^  snrface  of  nvets do :i.  Ml 

Bivets,  slieanng  area ; do 0,01 

Tensile  streo^h,  225,700  pouudn. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".09  each ;  second  r.iw, 
".01  each. 

Maximun  ilrtti  on  Joint. 

Tension  on.  groM  Beotion  of  plate pounds  per  aqDareinch..  .S8, 85*} 

Tension  on  net  section  of  plate..  J do K.^m 

L'ompreesion  on  bearing  surface  of  rivets do HI.  ITU 

Shearing  on  riveta do 37,  STiO 

EfSclency  of  joint,  65.8  per  cent. 
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BIVeTBD  JOINTS. 


No.  6157. 
(^''  steel  plates;  J"  drilled  holes;  iron  rivets,  2f"  pitch.) 


.% 


$ 
S 

.« 


OO 


G*© 


SVa 


Plate;  fprofls  oectional  area.., square  inchet..  5.flS 

Plate,  net  sectional  area...^ do 4.04 

Plate,  bearing  sarface  of  rivets do 5. 66 

Rivets,  sheanng  area do S-di 

Tensile  strength,  271,100  ponnds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  s3kj, 
lamellar. 

Maximum  siretts  on  joint. 

*  Tension  on  gross  section  of  plate pounds  per  square  inch . .  4a,  79D 

Tension  on  net  section  of  plate do 67,100 

Compression  on  bearing  surface  of  rivets do 47,^ 

Shearing  on  rivets do....  30t060 

Efficiency  of  joint,  77.5  per  cent. 


RITETED  JOINTS. 

No.  5158. 

(^"  Hteel  plates;  i"  drilled  boles;  iron  rivets,  3"  pitch.) 


^    ^  X   -^  .....  

Plate,  grom  BectionBl  area iqtiaTAiiioheB..  B.2(P 

Plate,  net  Bectional  area do 4,  W 

Plate,  bearing  an rfaee  of  rivets do 5.41 

Riveta,  sbeanng  area do 9. OS 

Teosile  strength,  301,980  poauds.  » 

Practured  plate  0  1515  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Averageeloniration  of  rivet  holes:  In  fractured  plate,  first  row,  ".3«"; 
second  row,  ".02j  third  row,  ",00.  In  plat«  not  fractured,  first  row, 
"J.6}  second  row,  ".00:  third  row,  ".00. 

MaximuiH  $lru»  on  Jmnl. 

Temjon  on  gross  eertion  of  plate pounds  per  sqaare  loch..  46,71Cr 

Teneioaon  net  section  of  plats do 68,630 

Cotapression  on  beariag  surface  of  rivets do 56,820 

Shearing  on  Hrets do....  33,480^ 

Efficiency  of  joint,  92.1  per  cent.  * 


-I. 
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No.  5159. 


{^^"  steel  plates;  y  drilled  holes;  irou  rivets,  SJ"  pitch.) 


MM 


OQO 


►-S^t'i 


0Ci)O| 

%    • 
0&O\ 


sw 


T^ 


,       X^     •^^     f^"^  - 

Areas. 

Plate,  gross  se^ional  area « square  inches..  5.S2 

Plate,  net  sectional  area *- do....  4.01 

Plate,  bearing;  surface  of  rivets do —  451 

Rivets,  shearing  area do —  7.21 

Tensile  strength,  265,200  pounds. 

Fractured  plate  P  1491  along  first  row  of  rivet  holes.     Appearaoeei 
silky.  ^ 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  i>er  square  inoh..  48,040 

Tension  on  net  section  of  plate do....  66,130 

Compression  on  bearing  surface  of  rivets do -6^410 

Shearing  on  rivets do....  9^700 

EflRciency  of  joint,  82.7  per  cent. 


BIVETED  JOINTS. 

No.  5160. 

(-^"  ateel  plates;  J"  drilled  boles;  irou  rivets,  3}"  pitcb.) 


.  j^t^'-^ 

Plate,  KTOU  ■ectioDol  »n» square  inches..  5.91 

PI&U,  net  sectional  area Ao 4. 3!J 

Plate,  bearing  8arf»oe  of  rivets do 4.00 

Riveto,  Hheamig  area do 7.21 

Tensile  strength,  274,400  pounds.  - 
Sheared  the  rivets. 

Avenge  elongatioD  of  rivet  holes:  First  row,  ".15;  second  rov,".04; 
third  row,  ".01. 

Maxiamm  tireti  o*  joi*l-  * 

Tension  on  ^tosb  section  of  plate pounds  per  •qnarb  inch..  16,430 

Tension  on  net  section  of  plate do 62,650 

Compression  on  booring  snrfoce  of  rivets do 59,650 

Shearing  on  riveU do,...  38,060 

BflQeieDCf  of  joiat,  78.2  per  cent. 
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No.  513d. 
{fy"  Steel  plates;  1}"  drilled  holes;  iroa  rivets,  2'^  pitch.) 


.1086 


'         ■        ■    ■  

Area9, 

Plate,  gross  sectional  area aqnare  inches..  5.16 

Plate,  net  sectional  area ►do —  1.95 

Plate,  bearing  surface  of  rivets do....  m 

Rivets,  shearing  area T do....  ?.• 

Tensile  strength,  145,480  poands. 

Fractured  plate  P  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  atresa  on  joint. 

Tension  on  gross  section  of  plate poands  per  sqnars  inch..  28,  ^ 

Tension  on  net  section  of  plate do 74,610 

Compression  on  bearing  surface  Qf  rivets do —  45,33D 

Shearing  on  rivets , do....  1^770 

Efficiency  of  joint,  48.5  per  cent. 
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No.  5140. 
{^f"  steel  plates;  l^''  drilled  holes ^  iron  rivets,  2f '^  pitch.) 


1504 
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Oi 
Oil 


5lg 


O 


•J8 


4 

Plate,  gross  seetional  urea Aquareiiiohes..  6.01 

Plate,  net  flectional  area do....  2.85 

Plate,  bearing  aaiiiAoe  of  rivets do 3.16 

Rivets,  sheanng  area ••• • do....  7.86 

Tensile  strength,  209,440  pounds. 

Palled  off  rivet  heads.    Plates  not  firactored. 

Elongation  of  rivet  holes,  about  "32  each.  , 

Ifoxitavia  streBs  on  jaiiU, 

Tension  on  gross  section  of  plate ponndsper  square  inch..  34,850 

Tension  on  net  section  of  plate do. ...  73, 490 

Compression  on  bearing  snrfkceof  rivets do 66,280 

Shearing  on  rivets do 28, 460 

EfBciency  of  joint,  56.5  per  cent 
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BIYETEO  joiirr8. 


No.  5141. 
(■^"  steel  plates^  l^^'tdrilled  holes;  iron  rivets,  ^"  pitdL) 
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o 
o 
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Oil 


'I 


«< 
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Plate,  groflfl  sectional  area Bqnaxe  inchet..  6.91 

Plate,  net  sectional  area do —  3.% 

Plate,  bearinf^  surface  of  rivets do....  tU 

B  i  ve  tie,  sheari  n  g  area ~. •••••••••do..«.&U 

Tensile  strength,  201,700  xK)and8. 
Palled  off  rivet  heads;  plates  not  fractured. 
Average  elongation  of  rivet  holes,  'M9  each. 
Bent  plates  at  lap  15  degrees. 

Mmximum  8tre$8  on  joimt. 

Tension  on  fi^oss  section  of  plate pounds  per  square  ineli..  S3^5V 

Tension  on  net  section  of  plate, ....do....  Sl«^ 

Compression  on  bearing  surface  of  rivets ....do....  73,610 

Shearing  on  rivets ••..do....  SS^KO 

Efficiency  of  joint,  56.5  per  cent. 
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Ko.  6142. 


{^''  steel  plates;  IJ"  drilled  holes;  iron  rivets,  3^''  pitch.) 
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2508 


flu 

■I 


o 
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I 
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— + 


!i^ 


1508 


Area9,  -^ 

Plate, »gro68  sectional  area square  inches..  6.61 

Plate,  net  sectional  area do...  3.97 

Plate,  bearing  surface  of  rivets do. . .  2. 64 

RiTetSy  shearing  area do. . .  6.  J  i 

Tensile  strength,  201,100  pounds. 

Pnlled  off  rivet  heads.    Plates  not  fractured.    Average  elongation 
of  rivet  holes,  ".16  each. 

M<uAmum  stress  on  Joint.  * 

Tension  on  gross  section  of  plate poands  per  square  inch . .  30, 420 

Tension  on  net  section  of  plate do. . .  50, 650 

Compression  on  bearing  surface  of  rivets do. . .  76, 170 

Shearing  on  rivets do...  32,750 

Efficiency  of  joint^  53.4  per  cent. 
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RIVETED  JODSTS. 


4"  PLATE. 
[FlgnreB  Id  heavy  faced  type  denote  manner  of  faQiue.] 
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EIVETED   JOINTS. 


J"  PLATE. 
[Figures  in  beaTj-faced  type  denote  manner  of  failure.] 
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RIVETED  JODTM. 


i"  PLATE. 
[Figmwrm  ui  hmmrj-faced  type  denote 
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RIVETED   JOINTS. 


i"  PLATE 
[Flgons  in  beAvy -faced  type  denote  manner  of  failore.] 
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EIVETED  JOINTS. 


J"  PLATE. 


[FignreB  in  heftTj.faced  type  denote  manner  of  fiedlare. 
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RIVETED   JOINTS. 


A"  PLATE. 
[Fl(piVM  ill  heavy-fftoed  type  denote  muiiier  of  fidlnre.] 
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RIVETED  JOINTS. 


i"  PLATE. 
[Figures  in  heavy-faced  type  denote  manner  of  fkUnie.] 


Sheet  letter*. 


No. 
of 

test. 


Plate. 


4851 
4952 


4053 
4854 


4855 


4859 
4960 


B 
E 


E 
E 


£ 


4957        H 
4858        H| 


B 
K 


Covers. 


I 
B 


B 

N 


O 
M 


S 


Style  of  Joint. 


O 
M 


^  S 


L        N 


l 


J 


oo 
oo 


I 
1 


r 

i. I 

^J5  6  6  [  ■ 

<>Ol 


•§^- 


!> 


4W' 


i 


^ 


Kominal 
thickness — 


Plate. 


Inch, 


Gov- 


Siaeaad 

kind  of 

bolea. 


ers.  t 


'^ 


% 


>i. 


i 


> 


m 


t 


> 


}    ^ 


f 


} 
1 


I 


I 


/ndL 


■? 


idrlUed. 
fdzfiled. 


idriDed. 
I  drilled. 


i  drilled. 


A 


i  drilled 
I  drilled. 


I 


}  drilled, 
{drilled. 


RIVETED   JOIMTS. 

I"  PLATE. 


Aottul 
pUte. 

""Se^ir 

rlreta. 

Sbeai- 
rlveU. 

Tensllo 

Umimum  iUhb  o 
■qn 

■Jotat;  pounds  per 

Qnta. 

N«t. 

irpiiii' 

per 
Pound,. 

uB  grass 

Tension 

N'rllon  of 
pUte. 

SbHrtng 
m  rlTBta. 

Effl- 

/**. 

Bq.U,. 

ag.ft.. 

»7.«. 

fij.in. 

Pirenl 

.3M 

3.H 

^80 

IS 

W.730 
Sg,340 

81,  SW 
80,070 

20,450 
1S.S10 

n.e 

.38S 

1.W 

is 

a 

J:S 

M.3M 

«,s»o 

4B,I30 

S;SSJ 

as 

28.880 
a«.750 

Si.s 

.393 

4.10 

a.M 

1.30 

.» 

68.3*0 

«.«10 

•»,b;o 

101.250 

31.S40 

, 

law 

!i.3a 

iM 

ili 

i.m 

M.870 
!W,ff70 

48.500 

•w 

117,430 
115,700 

ft^ 

Uf 

.33B 

.3H 

t-fO 

3.BS 

L7S 
1.7» 

»,7a) 

U,34U 

43.070 
13.930 

s2,seD 

iia-aso 
in.aafl 

ws 

711 

576 


BIVBTED  JOINTS. 


I"  PLATE. 
[FignrM  in  heavy-faced  tjpe  denote  manner  of  fidlaTe.  j 
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Shear-  •  strength  j  —  , "  " — 

*"f„/  *»^Pj****  I  Tension     Tension  ;  ^S'^J^^< 

rixets.      «,u^  i  .       i^^^^gf  on  rivet,.. 

,     *"^"-     I  of  plate,    of  plate,      rivots. 


.375 


.382 
.380 


385 


373 


5.30 


5.16 
5.16 


3T»  I      5.88 


5.20 


5.46 


Inch.    7Sq.  in.  \  8q.  in,    8q.  in.  ,  Sq.  in.    Pounds. 


3.52 


3.63 
3.64 


4.84 


4.35 
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3.75  1     15.71;      57,870 


3. 06  '     12.  ol 
3.04  '    12.57 


58,340 


44, 260       02,020 
43,240       01,290 


74,640 
73,390 


3.03  ;    12.57  i      57,130  i      44,  MO 


4.04         2.31 


00,6o0         86,860 


9.42         58,340         45.080       69,180       103,510 


2.24 


9.42 


59, 030         46, 720       o»,640 


113,880 


^7 


Effi- 
ciency 
of  joint 


\  Per  cent. 


42,800  :    05,080        61,650         14,720 


18, 170 
17,750 


20,  IMO 


25, 380 


27,080 


74.1 


75.9 
79.6 


78.6 


78.8 


79.1 
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EIVETED  JOINTS. 


g"  PLATE. 
[Figures  in  heavy-fad^  type  denote  manner  of  failure.] 


Sheet  letters. 


Ko.  ' 

of    I 
test,    pi^t^. 


Covers. 


4977 


4961 


B— E 


4963 


E— E 


4965 


E— E 


4970 


E~E 


Style  of  joint. 


NomiDal 
thickness- 


Plate. 


I 


■S^g. 


o 

OH 


J 

"1 


f' 


jeraa 


i 


1 
,< 


k 


) 


> 
> 


II 


i 


t 


I 


f 


•JU.1M- 


i 

1 


< 


Inch. 


Cov- 
en. 


A»w^^J« 


SiMtiri 
kindsT 

WnCS. 


JadL 


IdrOtod. 


Idiiilsd... 


IdrClsd. 


t  drilled 


I  t 


IflzilM 


RIVETED  joisra 


UaiJDDm  ttrcM  oa  Jolnti  pound)  par 


TeanloD  '  Tsoaiun 


orplaU.  '  of  plus 


M,1M        t(,«M 


42,  ISO       07 ,170 


BheuriBglaf  Joint. 


I 


W  72.3 


<1.1«0        78.330      SSitlO  S9.8 
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RIVETED   JOINTS. 


I"  PLATE. 
"^  [Figures  in  heavy-faced  tpye  denote  maimer  of  failure.] 


No. 

of 

test. 


4981 


4083 


Sheet  letters. 

» 

• 

PUte. 

Covers. 

B— D 

D-H 

« 

I 


r 


I 


style  of  Joint. 


\/\i 


J 
ft 


ooo 


'jir^- 


t 


1 


'r^' 


OO  OOO 


1 


r 


-jtffjff- 


"1 


Nominal 
thickness 


Plate. 


Jndk. 


>  Siaesnd 

<  Irindof 
Cot- I       holes. 

\ 


Inek.^       Indk. 


IdriDed 


IdxilJed.. 


/«  PLATE. 


4956 


5144 
5143 


5145 
5146 


L 
L 


O 
M 


K     :    N  :    N 


O       O 
P 


8 


'^, 


> 


m 


1 


t 


1^ 


Idrilled 


A    •  {  drilled.. 
A    !  ipimclMd 


t 


idrilled.. 
pmehed 


RIVETED  JOINTS. 

I"  PIulTE. 


581 


puu. 

B»rlDg 

bee  or 
rlTnU, 

T«iuilti 

«qiu»  IbcIi. 

Grow. 

Net. 

riJtta. 

TeDsIoD 

TdMlon 

3h«arliig 

lientv 
o/Jolhi 

iMk. 

*.56 

Sg.in. 

3.  it 

S.70 

T.«6 

(3,730 
S8.S70 

S&7K> 
43.  DM 

•7,i0O 
M,<WO 

u,g4e 

»l.J80 

Ptretot 

n.2 

. 

.427 

s-as 

4.  OS 

2.M 

7.m 

M.OI)0 

48.120 

03,300 

100.100 

».»» 

».:> 

.MO 

.uo 

«.i« 

3.48 

:.3S 

2.03 
2.70 

« 

23.300 
32.  M) 

41,tW« 
M,4I0 

S3. 400 

7I.OTI) 

y:as 

6l'  H 

-   .421 

3.S8 
3.40 

2.28 
2.20 

viai 

^010 

«:tso 

gs 

Vl^ 

108,800 

SIlUS 

?;,: 
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RIVETED   JOINTS.' 


A"  PLATE. 


[Figureii  in  heary-fcoed  type  deikote  nunner  of  faQnre.] 


Sheet  letters. 


No. 
of 

t<Mt. 


Plato. 


5147  i     O 
6148  I     K 


5155 


4968 


5131 
51i2 


N 


Cover*. 


P 
P 


O 


K-K 
N-0 


5138< 
5134 


K-K 
X-N 


5135  M— M 

5136  t 


Style  of  Joint. 


L 


^£^ 


f 

1 


r 


JJTTJ 


^ 


I 


ooo 


r 


J^T^ 


'i 


Mrat 


oocoooool 

SM k 


r 


19TO0 


^ 


Konlnal 


1 

< 


•% 


%    < 


T 
i 


t 


< 


Plate. 


Intk. 


t 


< 


t 


< 


< 


!!• 


t 


Gov- 
en. 


Ssead 

kind  of 

bolet. 


Inch, 


S 


{drilled   . 
{  panelled 


IdriOed 


1  drilled 


I 


{drilled., 
f  pondwd 


{drilled, 
fpancbed . 


{drffled.. 
Ipnnclwd 


RIVETED  JOINTS.        ^  583 

A"  PLATE. 


pw 


;,  21       ti.  tso 


Tcotion    TeiuioD 
onKToa*      OD 


m  Jolnti  ponad*  per  | 

L„  !  SheulnB  of  jfriDt. 


U.  ISO      ■;,BM 


1M,I30        S7,gw  8S.1 
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RIVETED   JOINTS. 


fa"  PLATE. 
[Figures  in  heavy-faced  ty|>e  denote  manner  of  failure.] 


Sheet  lottorH. 

No.  I  I 

of     f  I 

<**'♦*•  I  JMute.  !   (on  ere. 


5137     L-M 
513H     0-M 


5149  M— L 

5150  M— M 


5151     K— K'. 
6 IB-'     L— 0    . 


r,15;{     0-0 
5154     O— 0 


5156    K-K   ... 


Style  of  joint. 


L 


J^TOg 


) 


kjPjT 


r 


J^OJ 


i 


I 


ooopooo 


1 

J 

J 


I 


k 


oopooo 
o-6'oooo 


r 


^ 


nominal 
thiekiie«a — 


I 


Plate.. 


'  Cov- 


Siaeaiul 

kind  of 

hoka. 


en*. 


Inek.    Inch 


Jntk. 


%' 
H 


^ 


t 


t 


:  {drilled   . 


I  dnlled .. 
fponclied 


I  dnlled.. 


i  drilled... 
I  pnncbed  . 


I  drilled 


BIVBTED  JOINTS. 

A"  PLATE. 


-BMriug 


'  ;  MBilaininat[«H>9  0iilaintl 

I  Trniillp  ■  sqiwrB  inoh. 

Shwr- '  Ktrenicth  I : 

«^*of'  "'J^"     T«iiBlmi    TeniJm 
tJ^.     I    „?^~   'ongrmii      cm  net 


.424        5,H  I      3.3S  '      3.eD  ' 
.ta>        &.M        3.211      2.W 


S1,«0        M.K 


inrfnoeof  """""■■; 


9a.oua ,     i§,gs 
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RIVETED  JOraXS. 


A"  PLATE. 
[FignrM  in  beavy-faoed  type  denote  mumer  of  failare.] 


No. 

of 

teet. 


Sheet  letters. 


Piste.  I    Coven. 


5157 


K-K 


6L58 


O-P 


5150 


P— P 


5ieo    L— L 


Style  of  Joint. 


i 


I         I 


,/.!. 


J 


OOQPO 
O  OiO'D  Oft 

o  o^o  o  o 


r 


1 


Is 


O  Of  o  o  o 
O  0*0  o  o 


f 


jora^ 


I 

1 


Nominal 
thiekDem — 


Plate. 


Cot-  ! 
ere. 


Sise  tad 
kind  of 


k 


i 


{  InA. 

1 
\ 

>      A 

> 

I 

>     /. 

> 

k 

> 

>      ,'. 

> 

> 

>       f. 

> 

Inch. 


.   idriUad 


i  drilled 


{drilled 


Idrilkd 


RIVETED  JOIMT8. 


Aetn»l   - 
thick.  I 

pIMe.    Gniu. 


-B«UJDK 


b«rlnB  '^^, 


4S.NI)      M,1M 
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RIVETED   JOINTS. 


/o"  PLATE. 
[  FijeuniA  in  beavjr-faced  type  dunote  maDnor  of  failure.] 


Sheet  letters. 


No. 

of 

test. 


Plate.     C«»vers. 


5139  ;  P— K 


'5140 


M~M 


*6141 


L— L 


♦5142 


Q-Q 


style  of  joint. 


r 


o  oo  oo 


'larer- 


I 


\ 


Kominal    , 
thickness — 


:  Plat«. . 

I  I 


Hiaaad 
kind  of 
Cur-        bolM. 


ers. 


< 


'  Inch.  \In€h.'<       ludL 


> 


< 


< 


< 


> 


> 


> 


T« 


Udzilkd. 


l|drillfld 


]|  drilled 


UdtiUed 


*  Pulled  off  rivet  heads. 


aiVKTED  JOINTS. 
;."  PLATE. 


Ai-tiul 
tlllck- 

Rectloul  area 

T«»il. 

Mulnium  Btnu  an  Joint  i  poand*  per 

r.r»M.  i    NbI. 

rivoto. 

■"•"  11."" 

T.™ion  ;  Tension   ^P™' 

ShMring 
on  rivBH, 

Effi- 

I'lency 

iHtt..     »(-ln.     Sq.in. 

*,.i«.     ,S.,.i"- 

/■auudi. 

P(r««(, 

.«» 

6.16 

"' 

V.M 

SS.OM 

M,1B0 

;<^io 

*i,3» 

1»,T70 

W,I 

.«1 

0.01 

a.gG 

.... 

,.. 

fli.esa 

„.» 

13.  IW 

«,ago 

:s,4«o 

iO.^ 

.MB 

>.01 

' 

2,71 

e.u 

M,3M 

is.s» 

01,  in 

7J.W0 

,»». 

5«.I 

.4Zt 

... 

..„ 

.„ 

.u 

!i«,ssa 

«..«, 

E«,BM 

7fl,m 

M.TM 

ss.< 

RBTBSTS  BY  TENSION  AND  COMPEBSSION  OF  SPECI- 
MENS FROM  WROUGHT-IRON  BAR  NO.  601. 


[See  Report  of  Teats,  1882,  page  185,  fur  origiual  t«et.l 


I', 


Two  tensloD  and  tbree  compresBion  specimens  were  t^beo  &om  the 
firactured  end  of  wrought-iron  bar  No.  601,  8  years  and  8  months  after 
the  original  test  was  made.  ■, 

'  The  original  test  gave  the  elastic  limit  30,938  pounds  per  square 
inch,  tensile  strength  53,062  iKJunds  per  square  inch. 

The  present  tests  were  made  for  the  pnrpose  of  determining  the  eflect 
of  a  long  period  of  rest  following  overstraining  of  the  metal. 

Since, in  the  original  test  the  metal  stretclied  21  per  cent,  the  maxi- 
mam  stress  per  square  inch,  referred  to  the  sectional  aiea  as  it  existed 
at  the  time  the  maximnu  load  was  readied,  was  approximately  64,200 
pounds  per  square  inch. 

In  tension  test  So.  5110,  no  appreciable  set  was  caused  by  65,000 
pounds  per  sqnare  inch,  and  after  70,000  pounds  per  8(\uare  inch  bad 
been  applied  ".0012  set  was  observed  in  a  length  of  10."  The  metal 
stretched  rapidly  under  72,860  pounds  per  square  inch,  and  showed  a 
tensile  strength  of  74,420  pounds  per  square  inch. 

Test  No.  6111,  showed  a  similar  behavior,  it  apparently  had  an  elastic 
limit  of  71,000  pounds  per  square  inch,  and  had  elongated  under  stress 
".31  at  72,000  pounds  per  square  inch,  when  the  test  was  discontinued. 
The  specimen  was  cut  off  at  the  ends,  reducing  its  length  to  12",  and 
then  tested  by  compression. 

Sets  appeared  after  a  load  of  15,000  pounds  per  square  inch,  and 
were  increased  by  higher  stresses. 

After  loading  with  60,000  pounds  per  square  inch  (compression,  the 
t«st  was  again  discontinued,  the  specimen  turned  down  to  a  tensile 
form  and  the  test  then  resumed  under  tensile  stresses. 

A  set  appeared  after  30,000  pounds  per  square  inch,  and  with  40,000 
pounds  per  sqnare  inch  and  higher  loads  tliey  continued  to  increase. 

Compression  specimen  No.  5116  began  to  display  seta  at  20,000 
pounds  per  sqnare  inch,  which  increased  with  higher  loads.  This 
spetnmen  was  turned  down  and  tiually  ruptured  by  tension. 

When  the  stresses  were  reversed,  seta  appeared  at  20,000  pounds 
per  square  inch  tension. 

The  early  appearance  of  tensile  sets  is  attributed  to  the  overeom- 
pression  it  had  just  before  received,  for  in  specimen  No.  5110,  tested  by 
tension  without  the  prior  overcompression,  sets  did  not  apiiear  at 
66,000  pounds  i>er  sqnare  incli  stress. 

In  the  second  compression  specimt'ii  sets  appeared  at  20,000  pounds 
per  sqnare  inch. 

The  third  compression  specimen  was  annealed  at  lOir)^  Fahr.  This 
did  not  appear  to  materially  change  the  early  sets,  although  at  65,000 
pounds  per  square  inch  a  larger  set  was  observed  than  hetore. 

From  these  results  it  appears  that  this  overstrained  tensile  metal 
possessed  an  exalted  tensile  elastic  limit,  and  retains  but  little  ductility 
as  shown  by  final  elongation  and  contraction  of  area,  and  that  while 
this  rigidity  of  form  pertains  when  tested  by  compression,  yet  it  does 
not  possess  an  equality  of  elastic  limits  in  tension  and  compression 
after  this  prolonged  period  of  rest. 
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UETEST  OP   WROUGHT   IRON. 


TENSION  SPECIMENS. 


15' 


< 


> 


10^ 


11 


ll 


1 


No.  5110. 


Tension  GDest. 


Sectional  area,  1  sqaare  iiicli. 
Gauged  length,  10'^ 


Applied  loads. 


ToUl. 


Poimdt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50.000 
45,000 
40.000 
35.000 
30.000 
25,000 
20,000 
15,000 
10,000 
5,000 
50.000 
51,000 
52,000 
63.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
•0.000 
70,000 
72.860 
73,000 
73,700 
74,000 
74.420 
00,000 
0 


PerMoare 
incn. 


Founds. 
l.OOO 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
45.000 
40,000 
35,000 
30,000 
25,000 
20.000 
15,000 
10,000 
5,000 
60,000 
51.000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
56,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.00U 
72,860 
73,000 
73.700 
74,000 
74,420 


In  jpiaged  length. 


Elon^tion. 


Ineh^ 
0. 

.0016 
.0033 
.0052 
.0070 
.0080 
.0108 

.0125 

.0145 

.0164 

.0182 

.0164 

.0145 

.0127 

.0108 

.0000 

.0070 

.0051 

.0032 

.0014 

.0181 

.0J84 

.0189 

.0104 

.0196 

.0200 

.0204 

.0208 

.0211 

.0216 

.0221 

.0225 

.0228 

.0232 

.0236 

.0241 

.0248 

.0253 

.0250 

.0266 

.0275 

.22 

.86 

.50 

.57 

.67 


.83 


Set. 


Jneh. 
0. 
0. 


0. 


0. 


—.0001 


Bemarks. 


Initial  load. 


—.0001 


-.001 


0. 


.0012 


Kapid  strotcUos. 

Opens  craoks  along  sorfaeo  of  stc=3. 
Tensile  strength. 
At  time  of  mpture. 
=  8.3  per  cent. 


Elongation  of  inch  sections:  ".03,  ".07,  ".06,  ".07,  ".08,  ".20/  ".15, 
".07,  ".07,  ".03. 
Diameter  at  fracture,  1".01;  area,  .801  square  inch. 
Contraction  of  area,  19,9  per  cent. 
Fractured  4".4  from  the  neck.    Appearance,  granular. 


ItETEST  OP  WBOUGHT  IBON. 
'  •      So.  5111. 

Tension  Test. 


Sectional  area,  1  square  iocb. 
Ganged  length,  10". 


ApplM  lo-u; 

Ins>ae»ll«igtb. 

Total. 

"■--x" 

Klongitkoi, 

Sat 

i 

ss.ooo 

fiSS 

Ptmmdt. 

1.000 

s.ooo 

10.000 

is;  000 

20,000 

u.ooo 

S:Z 
1!;!S 

Jw*. 

s 

.OlOS 

■S 

:S 

.OOM 

;S 

,0012 

.oim 

.0220 
.024S 

.02SO 

!o2sj 
.oaai 

.0275 

'.n 

Jnrt. 

Initial  load. 

ElutlEUrait.    Snippfng  •oniida. 

»!Si    K 

iz 

20,  WW 

It,  000 

'IZ 

as 
la 

re;  000 

to! 000 

TI.OOO 
72,000 

u,ooo 

25;  000 
W,000 
15,000 

10.000 

5,000 
M.OOO 

00,000 

ss 

70,000 
Tl.OOO 
72,000 

_oooa 

Tensile  test  discontinned. 

Ends  cnt  off,  redncing  the  length  to  12%  and  test  rosamed  by  com- 
pressioD. 
Interval  of  rest  1  day. 
Kew  ganged  length  of  10  inches  established. 
Bectioaal  area  considered,  1  square  inch|  as  before^ 
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BETEST  OF  WBOUGHT  IBOH. 


Applied  liMdt. 

In  ganged  IcDgth. 

Bemarks. 

ToUl. 

FerMoare 
iaek. 

ComprM- 
•ion. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
65,000 
60,000 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26«000 
80,000 
86,000 
40,000 
46,000 
50,000 
66,000 
60,000 

Jneh. 

0. 

.0012 
.0086 
.«d97 
.0064 
.011* 
.0167 
.0199 
.0261 
%0311 
.0399 
.0618 
.0691 

Jneh. 

0. 

0. 

0. 
.0006 
.0017 
.0029 
.0049 
.0071 
.0100 
.0139 
.0207 
.0300 
.0468 

Initinlload. 

• 

CompreMien  test  discontinned* 

Tamed  down  to  tensile  specimen. 
Threaded  ends,  I'MO  diameter. 
Stem,  8  inches  long. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Oauged  length,  6.'' 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

600 
2,500 
10,000 
12,500 
16,000 
17,500 
20,000 
22,500 
26,0(X> 
27,500 
80,000 
32,500 
35.000 
86,000 
37.000 
38,000 
30,000 
84,000 

0 

Pounds. 
1,000 
6,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
65,000 
60,000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 

Jneh. 

0. 

.0008 
.0039 
.0051 
.0004 
.0076 
.0089 
.0103 
.0119 
.0136 
.0150 
.0191 
>0241 
.0269 
.0308 
.04 
.08 

Jneh. 
0. 

0. 

0. 

.0001 
.0001 
.0004 
.0006 
.0011 
.0017 
.0026 
.0646 
.0082 

Initial  loaiL 

Tenailestrengtli. 
At  time  of  rupture. 
=  1.8  per  tent. 

0 

.11 

Elongation  of  inch  sections:  ''.08,  ".01,  ''.01,  ".00,  '*^.00,  ".01. 
Diameter  at  fracture,  ".69;  area,  .374  square  inch.* 
Contraction  of  area,  25.2  per  cent. 

Appearance  of  fracture,  granular  80  per  cent;  fibrous  interspersing 
granular  metal  20  per  cent. 


t 


BETEST  OP  WROUGHT  IBOK, 
C0MFBES3I0S  8PSCIMSX8. 


-So.  5116. 

GoHPBBSsion  Test. 


Bectlona]  area,  1  Bquare  inch. 
Gauged  length,  10", 


ApplMlHid.. 

!„  staged  l«igtbM. 

Bmnork*. 

loUl. 

"■-a-" 

*^r* 

SM. 

i^wodt. 

Poondt. 

J>wA. 

•O.00D 

»ll,IIOO 

.om 

. 
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BETEST   OP   WROUGHT  IRON. 


Tamed  down  to  tensile  specimen  with  ends  I'M  diameter. 

Stem,  8  inches  long. 

Diameter,  '',798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  6". 

Interval  of  rest  since  compression  loading,  37  days. 


Applied  fbadt. 

In  gauged  length. 

BeoMrka. 

Total. 

Per  sqnAre 
inoiL 

Elongation. 

Set. 

Pounds, 

500 

2,500 

6,000 

7,600 

10,000 

12,500 

15,000 

17,600 

20,000 

22,500 

25,000 

27,500 

90,000 

32,500 

85,000 

36,000 

87.000 

87,500 

38,000 

88,180 

86,100 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
72,000 
74,000 
75,000 
76,000 
76,.360 

Inch, 

0. 

.0010 
.0020 
.0030 
.0042 
.0054 
.0067 
.0080 
.0005 
.0111 
.0130 
.0151 
.0179 
.0218 
.0274 
.030^ 
.035 
.OT 
.20 
.32 

Inch, 
0. 

0.  .. 

0. 

0. 

.0002 
.0002 
.0003 
•0005 
.0008 
.0013 
.0021 
.  00112 
.0040 
.0075 

Initial  load. 

Tensile  atrengtii. 
At  time  of  rupture. 
=  6.2  per  oent. 

0 

.37 

Elongation  of  inch  sections:  '".03,  ".04,  ".05,  ".04,  ".06,  ".IG*. 
Diameter  at  fracture,  ".74 ;  area,  .430  square  inch. 
Contraction  of  area,  14.  per  cent. 
Fractured  1",5  from  the  neck.    Appearance,  granular. 


OP  WROUGHT'  mON. 
Na  5117. 

Compression  Test. 


Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  sqiiRiv  jncli. 
Qaaged  length,  10". 


1 


ApplMlHde. 

In  g»ged  l™gtli,  . 

Remirki. 

TotaL 

'•i.X" 

S^ 

Set. 

JNwub. 

Fowidl. 

J»A. 

/n<A. 

1,000 

1.000 

InltUl  iMd.                               ' 

G.OOO 

4000 

10.000 

W.000 

ooai 

0. 

15,000 

1S.O0O 

0060 

»0,00O 

30,000 

M,000 

25.000 

.OOM 

30.000 

OlM 

.DOm 

mIoou 

m!ooo 

.0000 

uooo 

01  ;a 

.ooos 

M.0OO 

uiooo 

S5.000 

03SS 

ooiooo 

•olooo 

otso 

:oa» 

BMtedlldi^TlUKnitloadi  tot  thm  nunined.' 

nsoo 

■1,U0 

Ultimata  (treDglii. 

1 

Failed  by  triple  flexure. 

Teat  diacoDtiuued  when  the  specimen  had  been  bent  through  122  de- 
grees, the  resistance  fiiUing  in  tiie  meantime  to  6,000  pounds. 


1 


TEMPERATURE  TESTS. 


SECOND  SERIES-STEEL  BARS. 


(For  chraiieal  eomptwltion  see  Beport  of  Teato,  1889,  pkge  389.) 


v. 


TEUPERATURE  TESTS. 

TSHSIOV  TBBTS  07  KBTAL. 

No.  5242. 

Mark  1. 


Diameter,  ".798. 

Section^  area,  .50  square  inch. 

Qaaged  length,  5". 


AppU.dlo.dj. 

Ii>)C»t*dl«>gtb. 

Bonrki. 

ToUl. 

"■•IX" 

SeDgntlou 

Set. 

2.500 

i 

i 

IS 
is. 

»«,B00 

ar.ooo 

ST,  NO 

nuo 

MMO 

ii 

MOOO 

is 

/'BWtlK. 

if 

K.OOO 

ss 

MOOO 

SSS 

IS 

H.M» 
56,000 

Miooo 

87,000 

la 

68.000 
SI,  000 
66.000 
60,000 

iS 

■0.000 

«:doo 

u.ooo 

SS8 

n.ooo 
n,ooo 

W.O00 

TO.  000 

sa 
la 
sa 

TnM. 

.0007 
.OOIS 

;;!% 

.0041 
.OOGO 

a 

.DOOR 
,0000 

!oo«6 
'     .0000 

.000« 

ioioi 

iMh.   . 

0. 

Initial  loud. 
KlutloUialt.    LodML 

T«ull>  ■treneth. 
At  Udu  of  rnptim. 

=  a8,0p«rMni 

0. 

0. 

o! 

!  11 

(      .0346 

.IBM 
.1120 

:Z 

i 

.« 

.27 
.BO 

'.a 

'.a 

'.n 
i.eo 

" 

L'io 

Elongation  of  inch  sections, ".18,  ".22,  '.59",  ".26,  ".17. 
Diameter  at  &actare,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  63.8  per  cent. 
Fractoced  3"  from  tite  neck.    Appearance,  fine  Bilky. 
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TEMPfiBATUBE  TESTS, 


No.  5243. 

Mabe  2. 

Diameter,  ".798.  .     ' 

Sectional  area,  .50  square  inch* 
Oauged  lengta,  5'^ 


Applied  UMds. 

'    In  gftaged  lengUi. 

t 

• 

TotaL 

Per  Maare 
incli. 

SkMigalioB. 

Set. 

1 

■ 

Pounds. 
600 

2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27.500 
28,000 
28.500 
29.000 
29,500 
80.000 
80,300 
27,500 
28.000 
28,500 
29.000 
29,500 
80.000 
30,500 
31,000 
31,500 
32,000 
32.500 
3:i,000 
33,500 
34.000 
34,500 
36,000 
85,500 
86,000 
86.500 
37,000 
37,500 
38,000 
38,500 
39,000 
30,500 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
34,900 
0 

Pwmds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
58,000 
54,000 
55,000 
66,000 
67,000 
68,000 
60,000 
60,000 
60,600 
65,000 
56,000 
67,000 
68,000 
69,000 
60,0C0 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 

IneksB. 
0. 

.0007 
.0015 
.0025 
.0084 
.0048 
.0062 
.0061 
.0070 
.0079 
.0088 
.0090 
.0092 
.0094 
.0095 
.0097 
.0100 
.0102 
.0103 
.0105 
.0107 

Inch. 
0. 

Initial  load. 

• 

Elaatio  limit.    Load  Mi. 

Tenoile  stnai^tli. 
At  iiine  of  ruptaio. 
=26.6pereeut. 

1 

^ 

0. 

1 

0. 

1 

.0002 
.0002 
.0002 

1 

1 

■ 

■ 

.0003 

1 

fl 

I 

fl 

.0003 

1 

.0260 

.0915 

.0040 

.0982 

.1032 

.1105 

.1187 

.1250 

.1326 

.1400 

.1470 

.1576 

.1670 

.1775 

.1868 

.1980 

.21 

.22 

.24 

.25 

.26 

.28 

.30 

.32 

.35 

.38 

.42 

.45 

.51 

.60 

.69 

.94 

fl 

1 

1 

' 

•    '  * 

1 

0 

'i.83 

Elongation  of  inch  sections,  'M6,  ''.24,  ".54»,  ".22,  ".17. 
Diameter  at  fracture,  ".54;  area,  .229  square  inch. 
Contraction  of  area,  54.2  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  fine  silky. 


TEUPERATURB  TE8T& 
3IT6.6M8. 
Mabk  i. 


Diameter,  ".711. 

Sectional  area,  .40  sgaare  incli. 

Gauged  leDgth,  6". 


AivUed  hud..       1      In 

gmag^t  l«.Etl>. 

K<n>r\>. 

TotaL 

"■"a""  =■"• 

mtlOD 

Set. 

Pmndt. 

400 

1,000 

4,000 

IE 

11.0011 

11,000 
10,000 
18,000 

mIooo 

22,000 

gs 
Is 

»,Ma 
s,ooo 
«,wo 

12,  too 
23.200 
33,900 

as 

24,000 
35,200 
2S,<00 
25: 000 
10,400 

SSS 

IT.  000 

tr 
li 
ai 

SI,  MO 
31.000 
82.000 
82.400 

ts 

wiwo 

1.000'          0 
6.O0O 

10.000 

15,000 
30^000 

Sooo 

00,000 

a^ooo 

45,000 

|§ 

58)000 

K.m 

SB^OOO 
M.O00     . 

00,000 
01,000 

83: 000 
83,000 
04,000 

«E:Don 
ee.000 
or. 000 

08,000 

00.000 

l'.S 

78,000 
81,000 

as 

84,000 

85,000 
81^000 

ooos 

0041 
0090 
0058 
0000 

0085 
0094 

0008 

i 

s 

0*68 

1000 

1038 
IIH 

i 

1038 

i«M 
lOOS 
2079 

2377 
20 

i 

88 
50 

00 

8B 
82 

0, 

IniUalhMd. 
BlHtlellmlc   Loodfott. 

TansHc  itnnitth. 

0. 
0. 

0. 

0.    , 

0. 

.1M5 

.1888 

Elongation  of  inch  sections,  ".19,  ".23,  ".52",  ".2Q,  ".18. 
Diameter  at  liractare,  "A9;  area,  .189  sqnare  iucb. 
Contraction  of  area,  52.8  per  cent. 
Fractured  at  middle  of  length.    Appearance,  fine  silky. 
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TEMPER  ATI  f  HB  TESTS. 


DiBJneter,"  ".714. 

Sectional  area,  .10  square  iocli. 

Ganged  length,  5". 


No.  5549. 
MabkI. 


Id  gkuged  leiiKtb. 


87,000 

uiooo 

80.000 

si.ooo 

«2.ooa 


.Otni    ' -  Secuad  appliutlaD  of  thfi  kod. 


Elongation  of  inch  sections,  ".16,  ".18,  ".49*,  ".20,  ".17. 
Diameter  at  fracture,  ".SO ;  area,  .196  sqnare  iocb. 
Contraction  of  area,  51.0  per  cent. 
Fractnred  3."25  from  the  neck.    Appearance,  fine  silky. 


TSUPERATUBE  TESTS. 
Jfo.  £S241. 
Mare-4. 
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Diameto,  ".798.  ' 

SeotioDal  area,  M  square  incli. 

Gauged  leugta,  6". 


Applied  Uma,. 

Id  gMged  iwith. 

Btid«k.. 

ToUI. 

^^"r" 

EloDgiUan 

3«t. 

I.  MO 

10,000 

13.  UO 
15.000 

li.m 

IE 
II 

ST.  000 

as 
11 

li 

la 

si!!! 

ass 

•J.00O 

as^ooo 
uImo 

3S.00O 

gi!! 

li 

ao.ooo 

a!!! 

«.M0 

"'wo 
tiooo 

II 

M,MO 

Piwmf.. 

■S 
sf.!:: 

iS.OOO 
80.  WW 

si 

60,000 

BlioOO 
S3.0OO 
H,0«O 

U^ooo 
w;eoo 

SS,EOO 
90.000 

1S:Z 

i 

as 

i 

T1.M0 

li 

TO.' MM 

nlooo 

ass 

ei.ooo 

li 

so;  820 

.ooos 

:ooa» 
.oo» 
.oose 

.0047 

!uo« 

!0081 

;0088 
.OOM 
.0001 
.COM 

ioOM 

JlMft. 

Initial  load. 

0. 

.0000 

.0000 

0. 

:« 

.otw 

.102S 

:mo 

.1380 

ilglB 
.IHO 

1 

.30 

!bs 

.ST 

.40 
.13 

:£ 

.00 
.70 
.06 

TeDi>lt«  atransth. 

.am 

■ 

l.!S 

Elongation  of  inch  eections,  ".17,  ".35,  ".46»,  ".20,  ".18. 
Diameter  at  fractare,  ".56;  area,  .238  sqaare  inch. 
Contraction  of  area,  52.4  per  cent. 
Fractured  3"  horn  the  aeclc.    Appearance,  fine  silky. 


TEMPERATURE   TESTS. 

No.  4539. 

Mask  6. 
Diameter,  ".798. 
iSectioiinl  area,  .50  square  inch. 
Guugod  length,  5". ' 


Appllrt  l«d..      1     In  gug^  length. 

' 

ToUl. 

"■•a-.- 

Set. 

Ituh. 

0. 

Pounrf.. 

li 

io!oao 

lasoo 

l.S.MO 
17.900 

21!.  500 

37!  MO 

38.500 
29.000 
29.SO0 

PoimJ.. 

5;ooo 

10,0.N) 

iS 

30.000 

loiooo 
Miooo 

Sfl.OOD, 

58!  000 
58.000 

.0007 

.0050 
ioOOH 

.IKIM 

loioo 
.0101 

Initial  load. 

0. 

.novi 

.0iNi2 

'.{Ma 

S'SS  1    -'^ 

:07:tu 
logio 

.1000 
!l3B4 

;i7 

'.3» 
.40 

2»:mo 

30,000 
31.000 

Is 

30.  000 

mooo 

OT.OOO 
40.000 

«!ooo 

itS 

I3.2U0 

SS.ODO 
M,000 

flo.ooo 

B2.000 

is 

eo.ooo 

S.Z 

" 

1,22 

=  2i.4l»r«i,l.                                                          1 

ElongatioD  of  inch  sections,  ".14,  ".21,  ".57,'  ".18,  ",l 
r^iameter  at  ft-acture,  ".53;  area,  .221  st]iiuro  iucli. 
Contraction  of  area,  55.8  per  cent. 
Fractarotl  at  the  middle  of  stem.    Apiwarancc  sUty. 
H.  EX..161 39  ' 
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TEMPERATURE    TESTS. 


Ko.  4540. 

Mark  9. 


Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

1 

Total. 

PerMiaare 
Innh. 

Elongation. 

Set. 

Remarka. 

P<mnd9. 

500 

2.500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

22,500 

25,000 

27,500 

28,000 

28,500 

29,000 

27.599 

27,600 
28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,060 
38,000 
39,000 
40,000 
41,00» 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,580 
39,200 
0 

Pound». 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
65,000 
56,000 
57,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,  (MX) 
90,000 
92,000 
94,000 
96,160 

Inch. 
0. 

.0007 
.0016 
.0024 
.0033 
.0040 
.0049 
.0058 
.0067 
.0075 
.0084 
.0094 
.0095 
.0097 
.0102 
.0330 
.0658 
.0590 
.0607 
.0661 
.0705 
.0765 
.0848 
.0946 
.1062 
.1186 
.1278 
.1423 
.1573 
.1745 
.19 
.21 
.23 
.26 
.29 
.33 
.38 
.46 
.60 
.77 

Inch, 
0. 

Initial  load. 

ElaatioUmlk 
LoadifllL 

, 

0. 

0. 

*  "6* 

» 

....«.....•• 

Tensile  strengtii. 
At  time  of  rupture. 
=23.6  per  cent. 



0 

LIB 

...  . . 

Elongation  of  inch  sections:  ".14,  ".20,  ".51»,  ".20,  ".13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area^  49  per  cent. 
Fractured  at  the  nuddle  of  stem.    Appearance,  silky. 


TEMPEKATDRE  TE5T8. 
No.  4541. 
MAEK  11. 


611 


Diameter,  ".798. 

Sectional  area,  .50  square  iuch. 

Ganged' leu  gth,  5". 


Applied  l«d.. 

In  g>tie«l  IoheUi, 

Senurkt, 

Tot^ 

'•-a"- 

ElongUiuD.'        S«t. 

I'mmOt. 
MO 

2.SO0 

i.m 

10.  (KK) 

1Z.S00 

15,000 

2d!u00 
2!,SO0 

SSS 

33.000 

ja.KN) 

3l.fl00 
SI.  MM 
32.  WW 

11 
SK 

3T,MM 
38,000 

i.Z 

11,000 

£S 

•s.ooo 

ss 
aS 

Eiiooo 
B3,«oa 
ulooo 

w 

1,000 

s,ooo 

10.000 

IS 

30,  000 
36,000 
*O,OO0 

'is 

nt.ooo 

«4,aoo 

&z 

07,000 

01.00Q 

»t.ooa 
ulooo 

ML  000 

07.000 

te,ooa 

70,000 

73,000 

bSooo 

«3.000 

its 

S8.000 

Kooo 

BIOOO 

««.ooa 
00,000 

02,000 

01.000 

00,000 

uo,ooo 
iSow 

u3:»«o 

Inth. 

F.Ualle  limit. 
La«llvIL 

Ti-n»lle  .IrenRtb. 
At  Itnieofniplure. 
=  17.0  per  cent. 

,oaa 

!oo« 
.oori 

,0000 
.0(188 
.0077 
.OllfS 
.0(105 

0. 

o! 

!04W 
.06^1 

-own 

!07SI 

!003H 

.loaih 

il2l>0 

-im 

.e> 

.20 

.30 

:47 

.N 

" 

.88 

Elongation  of  inch  eectioiis:  ".10,  ".16,  ",37*,  ".14,  ".11. 
Diameter  at  fracture,  ".64;  area,  .322  square  inch,  ■ 
Contraction  of  area,  35.0  per  cent. 

Fractured  at  the  middle  of  Htem.    Appearance,  silky,  interspereed 
vitli  floe  giaoolatioD. 
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TEMI^ERATURE   TESTS. 


Ko.  4542. 

*^Mabk  13. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 


TotaL 


Povndt. 
500 
2,500 
5,000 
7,500 
10,000 
12. 500 
15,000 
17,500 
20,000 
22,500 
25,000 
27, 500 
30,  000 
32, 500 
35,000 
35.500 
36,000 
36,500 
37,000 
35,000 
35,500 
36,000 
36.500 
37,000 
37,500 
38,000 
39, 000 
40, 000 
41.  (KM) 
42, 000 
43.000 
44. 000 
45.000 
46, 000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,  000 
60,000 
61,000 
63,000 
63,450 
59,800 
0 


Per  square 
ioc 


loi^aaged  length. 


^*™  Elongation.        Set/ 


Pound*. 

1,000 

5,000 

10,000 

15.000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

&V0OO 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110, 000 

112,000 

114,000 

116.000 

118,000 

120,000 

122,000 

126,000 

126,900 


Inch. 

0. 
.0007 
.0016 
.0025 
.  WKi2 
.0041 
.0050 
.0059 
.0067 
.0077 
.0086 
.0095 
0103 
.0113 
.0122 
.0124 
.0126 
.0128 
.0134 
.0309 
.0436 
.0467 
.048i 
.0513 
.0540 
.0566 
.0637 
.0680 
.0748 
.0605 
.0872 
.0920 
.1008 
.1007 
.  1152 
.1230 
.1310 
.1395 
.15 
.16 
.17 
.18 
.19 
.20 
.22 
.25 
.27 
.80 
.85 
.54 


.75 


Remarks. 


Inch. 
0. 


Initial  load. 


.0001 


.0001 


.0002 


.0003 


•t 


Klastlo  11 -nit 
Load  foU. 


.1155 


Tensile  strrnirtli. 
At  time  of  ruptoie. 
B=  15  per  cent. 


Elongation  of  inch  sections:  'MO,  'M9»,  ".24*,  ".13,  ".09. 
Diameter  at  fracture,  ".71 ;  area,  .396  s(]liare  inch. 
Contraction  of  area,  20.8  per  cent. 

Fractured  2".3  from  the  neck.    Appearance,  fine  granular|  radiating 
irom  a  dull  spot  at  the  circumferonce^ 


Diameter,  ".798. 

Sectional  area,  .50  square  iueh. 

Gauged  length,  5". 


TEMPERATURE   TESTS. 

No.  4546. 

Mark  16. 


Applied  l«.l..       1      1= 

g«"g. 

1  length. 

1 

Total. 

"■•a-""- 

..,»  »...  [           »•"■"■■■ 

500 

2.SU0 

s.ooo 

7.500 

15.  aw 

IT.MW 
20.000 
2i.500 

KS 

3U.OO0 
31,«U0 
3I,UO0 

is 

3*,SU0 
31,000 
»1,500 
35, 000 
»,6O0 
38.000 

Si.ooo 
S8.000 

M.OOO 

4i|cca 

42,OOU 

«!oo« 
w.ooo 

47.000 
M.OOO 
M.OOO 
SU.OOO 
50,000 
500 

id!  000 
15,000 
W.OUO 
2S,000 
30,000 

MOOO 
IS.  000 
10.000 
M.00O 
30.000 

i:S 
"'■Z 

Pevnai.          I 
1,000             0 

5,000 

Wouo 
ssiouo 

40,000 

•AS 

46.000- 

ifi.m 
M.ooa 
«,ooo 
M,ooa 

«:ooo 

se.ooo 

M,000      J 

00,000 

■jp'.ooo 
idlooo 
eolooo 

Ki.Ooo 

Se]oDO 
88,000 

M.O00 
•0.000 

>e,ooo 

lOU.DOO 

100.000 

1,000 
10.000 

2ft  000 
M.OOO 

ss 

80,000 

70.000 

80.000 

IS  . 
11 

lolooo 
1,000 

teh. 

oooj 
HMD 

OOM 

0084 
0083 

0106 

oua 

0197 
OMC 

tneh. 
0. 

Initial  load. 

iP. 

«. 

0. 

'  llendinsii  aftPT  bur liR'llxvnloulcJ  with  100,000 
pouuJsi«r.iquiin.i«uL.             • 

tarn 

0T2I 
0681 
10*7 

.0850 
.0885 

01.98 

0037 
09S7 
0080 

1U50 

0087 

0016 
0688 

■•■ 

598 


B£T£ST   OF  WBOUGHT  IRON. 


Turned  down  to  tensile  specimen  with  ends  I'M  diameter. 

Stem,  8  inches  long. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6'^ 

Interval  of  rest  since  compression  loading,  37  days. 


Applied  fiMda. 

In  ganged  length. 

Jtoaaarka. 

Total. 

Per  Mtuure 
incn. 

Elongation. 

Set. 

Pounds. 

500 

2,500 

5,000 

7,50') 

10,000 

12,500 

15,000 

17,600 

20,000 

22,500 

25,000 

27,500 

80,000 

82,500 

85,000 

86,000 

87.000 

87,500 

88,000 

88,180 

86,100 

0 

•1 
Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
66,000 
60,000 
66.000 
70,000 
72,000 
74,000 
75,000 
76,000 
76,^360 

Inch. 

0. 

.0010 
.0020 
.0030 
.0042 
.0054 
.0067 
.0080 
.0005 
.0111 
.0130 
.0151 
.0179 
.0218 
.0274 
.030) 
.035 
.67 
.20 
.32 

Ineh. 
0. 

0.  .. 

0. 

0. 

.0002 
.0002 
.0003 
•0005 
.0008 
.0013 
.0021 

.oo:i2 

.0049 
.0075 

Initial  load. 

Tenaile  atrengtii. 
At  time  of  rupture. 
=  6.2  per  cent. 

0 

.87 

Elongation  of  inch  sections:  '^'.03,  ^'.04,  '^05,  ''M,  ''.06,  ".16» 
Diameter  at  fracture,  ^'.74;  area,  .430  square  inch. 
Contraction  of  area,  14.  per  cent. 
Fractured  V.5  from  the  neck.    Appearance,  granular. 


TEMPERATURE   TESTS. 
No.  4543. 

Mabk  17. 


Diameter,  ".798. 

Sectional  area,  .50  aqaare  inch. 

Gauged  lengthy  6". 


Applied  10^ 

Inpn.Bedlef.gtl... 

EBmmrlts. 

Total. 

"sr 

.Sflt. 

Pound!. 

2.M 
5.UW 

loiooo 

11600 
1G.V0O 

20.000 
33.500 

SS! 

3S.000 
S2,000 

wisoo 

83,000 

wlooo 

M.SOO 
35.DO0 
38,000 
37,000 
38,000 
30,000 

loiooo 
11.000 

12,000 

is!  000 
10.000 

Sooo 
so.  000 

KCOOO 

S1.000 

H.000 

oo.ono 

TO,  000 
■2.7M 

Pound*. 

iS 

10.000 
16,000 

!6:ooo 

26,000 
30.000 

sslooo 
10.000 

16.000 

ass 

W.ODO 

05,000 

w.ooo 

70,000 
04. 000 

kIooo 

•0.000 

CT.OOO 

08.000 
w.ooo 

70,000 

sa 

70,080 

ass 

88,000 
82,000 

liJ,SS 

isi:ooo 

ie6.soa 

:C04B 
!<N»4 

ioioo 

/,.*. 

InltUlloML 

Atllnjeorrnptan. 
=  9.Bperi3ent. 

.^ 

0. 

0. 

0. 

.«a7 
\uta 

-     !i»5e 
.If fit 

iOHBl 
ioKS 

ioaas 
!i»w 

■  1 
1 

,1000 

" 

.18 

Elongation  of  Inch  sections:  ".08,  ".!£•,  ".10,  ".08,  ".08. 
Diameter  at  fracture,  ".75;  area,  .442  square  inch. 
Gontractioii  of  area,  11.6  per  cent. 
Fractured  1".85  &om  the  neck.    Appearance,  fine  granular. 
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TEMPERATURE   TESTS. 


No.  4544. 

Mark  19. 


Diameter, /'.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

500 

2,500 

5,000 

7,500 

10.000 

12.500 

15.000 

17,500 

20.000 

22,500 

25,000 

27,500 

30.000 

32.500 

34.000 

31.000 
31,500 
:i2,000 
.32, 500 
33. 000 
33.500 
34,000 
34,500 
35,000 
3ft.  000 
37,000 
H8,  000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
.50.000 
52,000 
54.000 
56.000 
58.000 
00,000 
61,800 
0 


Persqnara 
inch. 


Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 
GO.  000 
65.000 
68.000 

62.000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

02,000 

04,000 

06,000 

08,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

123,600 

0 


In  gauged  lenjstli. 


Elongation.        Set. 


Kcmarkii. 


Inch. 

0. 

.0006 
.0014 
.0022 
.0030 
.0030 
.0047 
.OO.'iO 
.0066 
.0074 
.0083 
.0092 
.0100 
.UU>9 
.0115 

.0179 

.  02:J0 

.  0432 

.(UOO 

.  0475 

.IM8H 

.  ('.*)04 

.  0:VJ7 

.(540 

.  0.501 

.  0<537 

.  0077 

.  072:{ 

.  0775 

.0815 

.0870 

.0920 

.0970 

.1028 

.1100 

.1160 

.1223 

.1208 

.1378 

.16 

.18 

.20 

.25 

.31 


Inch. 
-0. 


0. 


.0002 


.0002 


Initial  load. 


Elastic  limit. 
Loatl  leli. 


1082 


I  »ii 


50 


IViisilf*  ntrenj^th. 
=  10  per  cent. 


Fractured  under  the  maximum  load. 

Elongation  ofinch  sections:  ".08,  'M3»,  ".13*,  ".09,  ".07. 

Diameter  at  fracture,  ".75;  area,  .442  s(]uare  inch. 

Contraction  of  area,  11.6  per  cent. 

Fractured  2".33  irom  the  neck.  Appearance  of  fracture,  iiue  granular. 


TEMPEBATUBE    TESTS. 
Ifo.  4545. 
Mabe  22, 


Diameter,  ".798. 

Sectional  area,  .60  square  incb. 

Gauged  leugtli,  5". 


inch. 


i.ooo' 
iooo 


Fractured  under  the  maximum  stress  at  center  puiicli  mark  defining 
limit  of  ganged  length. 

Elongation  of  inch  sections:  ",04,  ".05,  ".05,  ".00,  ".OC*. 
Fractured  at  the  neck.    Appearance,  line  granular. 


618 


TEMPERATURE   TESTS, 


s 

a; 

CO 

?^ 

i 

g 

ft? 
? 


5   T-"  r- 

i?S 

[i>oOHic<acoi-«»®50t2 

IrliHr-lfMiHr-lOOOOO 

1 

.a 

• i.'** 

u 

a 

.  s?5Sg'ss2S;sss§ss 

oS 

>  ^ » « ••  •>  •«^»«  •  •     ^» 

^  e 

^    t^  u?  lO  ^  «f<  •$  lA  •<:  CO  C9  rH  r-4  fH  O 

a  o 

O'S 

•S  ♦* 

5  sf5;N'2S'"S53SsssS?r8' 

s 
o 

•    ••••••«■■•■  ^^    • 

p^ 

d 

a         4 

• 
• 
■         i 

• 
• 
1 

• 

•¥* 

c^-**     • 

V 

^  ©  •  ' 

S! 

■ 

,2  p.  :  ' 

<t3 

1 
• 

0  •  :  . 

o 

• 
• 

■ 

• 
1 

jsp^s 

*B  s'«  a  B  d 

•r^  '0^  >«-4  »^m  •r^  •m^ 
•   «   S   «   90   « 

-«! 

©©»©«o^&S?®S®®® 

.3  .3  —  ••-«  .^  -IM  ^  :3  :3  •#-■     W  .-.  «N  MH 

9d 

■«JaOC4COO-«01K  0<000«D«D«D     • 

c  =  > 

c    ^   SS 

O       •      •       •       •      ^  ^^»      •••••••• 

^                                  : 

■t- 

• 

1 

^\\  II  li  liriiii  !i  li  ii  li « lil 

5 -"es 

08 

iigagsgasgasal 

-p4  •'    '^  •'«  'i^  •^^  •««  ^«  "^  •»  tm  ••4  -^    (4 

f: 

< 

ppQp;:;AqpqQPPPM 

a 

gg 

l2 

t 

^S^^'cS^g^JSSg^SS^SS 

A 
u 

^^^^^^^^  

^ 

M 

• 

a 

9> 

s,q 

§  ?2  S  S  S  S  S  §8  g  2  S  §§  ^'?|  ^' 

a 

s  • 

^^ 

jf'                                                  t^  iH  »H  rl  f-(  iH 

• 

-a 

•SOOOaOr-iScjQDaDiOXtAdiO 

5  g  5  S  S^'*^5  S  S  S  g  S  ^ 

P 

■•J 
o 

H 

• 

• 

•iliiiiiiiiiiiii 

1^ 

ot^SStAoSiao&c^SoSS 

ft< 

fti 

3 

liiliiliilliili 

H 

o 
H 

A, 

ils 

tfSS^^SSSSSSSSSS 

• 

•                                                                                                                                     * 

•  0000^^00000000300000000000 

•«to>o>^'Ho>^a>0-<AO)a»a9oS 

S  H 

IS 

*J  I-  t*  t-  t-  I-  t-  !>.  t-  t-  t-  l".  t-  t-  t- 

e    •    •    • 

p« 

»^ 

^    .-  ^ 

IH  rl  r1  iH  f-i  ^4 

«5^| 

s-^a 

Cm 

<M?rQOCi'H-*a»Or-t(M»P03[lO 

?i  74 1^  I.-:!  ?  1  M  irt  o  3  S  3  3  3  S 

ei  ^ 

^ 

^         1 

•am 

la 

O  O  iC 

■• 

'^ 

•  •*•*  ^•^ 

^ 

"< 

1 

TEMPERATURE   TESTS.  619 

TEHPESATUSE  TESTS. 

Compressed  bars  tested  after  a  i>eriod  of  rest  and  other  special  treat- 
ment. 

These  spetrial  testflr  ^ith  bars  from  the  secoQd  lot  of  metal  JBtended 
for  temperature  teats,  were  made  for  the  purpose  of  supplementing  a 
current  series  of  teats  upon  the  effect  of  overntrainiug  aiirl  alternate 
tensile  and  compreasivfe  stresses  on  steel  and  cast  iron,  supplying  data 
npou  material  embracing  a  wide  range  in  chemical  compositiou. 

TeHr3:!46a.     Steel  marked  1. 

The  tensile  strength  of  this  metal,  shown  by  specimea  Ko,  5242 
recorded  in  the  section  of  temperature  t«sts  comprising  the  tensile  tests 
of  tbo  metal,  was  78,8<Ht  pounds  per  square  inch.  It  had  an  elastic 
limit  of  59,800  pounds  per  sqnare  inch,  and  the  test  was  characterized 
by  a  fall  of  the  load  immediately  after  the  elastic  limit  was  rea<;hed, 
when  stretching  proceeded  under  53,000  pounds  per  square  inch  ten- 
sion. 

With  tlie,present  specimen,  the  elastic  limit  in  the  original  compres- 
sion test  waa  .WjOOO  pounds  per  square  inch.  This  was  the  maximum 
compression  stress  applied,  alter  which  the  bar  rested  without  load  a 
period  of  19  monthg.  At  the  expiriition  of  this  time  the  test  waa 
resumed,  loading  the  metal  by  tension. 

Apparently  there  was  a  set  of  ".0001  at  15,000  pounds  per  square  inch, 
but  no  additional  set  was  observed  at  40,000  pounds  per  square  inch. 
At  45,000  pounds  per  square  inch  the  set  was  ".0004.  The  elastic  limit 
taken  at  16,000  pounds  per  square  inch  marked  the  limit  at  which 
elongations  began  to  increase  in  their  rate. 

There  was  no  yielding  point  or  jog  in  the  tensile  curve  like  that  shown 
by  specimen  No.  6242. 

Steel  marked  No.  4  is  represented  by  the  test  of  eleven  special  speci- 
mens. 

In  the  plain  tests  the  elastic  limit  ranged  from  59,000  to  fil.OOO 
ponuds  per  square  inch  and  the  tensile  strength  from  80,000  to  H0,H2O 
pounds  per  square  inch. 

Under  compression  the  primitive  elastic  limit  is  substantially  the 
same  as  in  tension. 

Specimen  No.  3343  was  first  loatled  by  compresiiiou  with  00,000 
pounds  per  square  inch;  12  days  and  16  hours  later  it  was  te.sted  by 
tension,  at  which  time  the  elastic  limit  appeared  to  be  35,000  pounds 
per  square  inch.  The  tensile  stresses  were  increased  to  50,000  pounds 
per  square  inch,  causing  a  permanent  set  of  ".0370  in  5  Inches  gauged 
length. 

The  specimen  was  then  set  aside  and  rested  without  load  a  period  of 
18  months,  at  the  end  of  which  time  the  test  by  tension  was  resumed 
and  completed. 

The  elastic  limit  was  found  to  be  64,550  pounds  per  square  inch,  or 
14,5.50  pounds  higher  than  the  maximum  tensile  stress  which  waa 
applied  before  the  period  of  rest. 

It  is  a  notable  feature  of  this  teat  that  there  occurred  a  slight  jog  in 
the  curve  after  this  load  of  04,550  pounds  per  Sfjuare  inch  was  applied, 
when  the  metal  stretched  under  the  reductd  load  of  63,000  pounds  per 
square  inch. 

Commonly,  an  earlier  overstraining  by  compression  eliminates  this 
feature  when  subsequently  teated  by  tension. 

After  having  befn  loaded  with  05,000  pounds  per  square  inch,  there 
followed  another  shorter  period  of  rest  of  21  days.  Within  this 
time  there   occurred  a   further    exaltation  of  the  elastic  limit,  and 
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68,000  pounds  per  square  inch  tension  was  applied  without  causing  an 
increase  in  permanent  set. 

Then  followed  a  re^t  of  14  days,  and  the  test  was  resumed  nnd^ 
compression  stress. 

Tbe  elastic  limit  was  now  34,000  pounds  per  square  inch.  After  ap- 
plying 60,000  pounds  per  square  inch  compression  the  specimen  was 
turned  down  in  diameter  for  the  purpose  of  straightening  the  stem, 
the  stress  reversed,  and  the  metal  rujitured  by  tension. 

There  was  no  welldetined  elastic  limit,  the  sets  showing  a  gradual 
increase  affcer  35,000  pounds  per  square  inch  had  been  passed.    ^ 

The  bar  had  a  tensile  strength  of  90,450  pounds  per  square  inch  on 
the  last  sectional  area  to  which  the  stern  hiid  been  tarned  down. 

Specimen  No.  3344  displayed  a  similiar  behavior  to  that  last 
described. 

It  was  first  loaded  by  compression  with  60,000  pounds  per  sqaare 
inch  and  showed  an  elastic  limit  of  59,000  pounds  per  square  inch. 
The  stresses  were  reversed  aiid  the  elastic  limit  in  tension  had  fallen 
to  35,000  pounds  per  square  inch.  The  loads  were  increased  to  70,000 
pounds  per  square  inch  and  a  large  number  of  measurements  taken 
from  time  to  time  for  the  purpose  of  showing  the  disturbed  elastic 
properties,  the  curves  under  adcendiug  and  descending  stresses  follow- 
ing diflerent  paths,  indicating  a  variable  modulus  of  elasticity. 

After  resting  without  load  18  mouths,  83,000  pounds  per  square  inch 
tension  was  once  applied  without  increasing  the  permanent  set,  and 
the  curves  under  ascending  and  descending  loads  coincided. 

Eighty-three  thousand  pounds  i)er  square  inch  tension  was  apphed 
a  second  time,  and  sustained  10  minutes.  The  immediate  elongation 
caused  by  this  load  was  the  same  as  in  the  first  instance.  After  2 
minutes  time  the  elongation  increased  ^'.0002  additional;  after  5  min- 
utes, ".0008  more. 

Between  5  and  8  minutes  rapid  stretching  set  in  and  the  elonga- 
tion increased  ".0855  over  the  first  reading.  At  the  end  of  10  minutes 
the  total  increase  was  ".0895. 

Kepeating  the  observations  under  descending  and  ascending  stresses 
the  curves  now  followed  different  paths.  This  behavior  confirmed  pre- 
vious experiments  in  which  it  appeared  that  distortion  was  the  direct 
cause  of  a  disturbed  modulus  of  elasticity,  and  that  stress  unaccompa- 
nied by  permanent  set  did  not  efi'cct  such  a  disturbance. 

Specimen  No.  3347a,  after  having  been  overstrained  in  both  com- 
pression and  tension,  was  heated  a  dull  red  color  and  cooled  in  the 
open  air. 

Under  the  tensile  stresses  which  followed  beating  there  occurred  a 
jog  in  the  curve  immediately  after  the  new  elastic  limit  was  passed. 
Yielding  went  on  under  reduced  stresses.  This  appeared  to  be  a  restora- 
tion, the  result  of  the  heating.  Just  before  heating  this  feature  was 
not  present. 

Specimen  No.  3349a  was  alternatily  loaded  with  70,000  pounds  per 
square  inch  tension  and  50,000  pounds  per  square  inch  compression,  in 
eac^h  direction  20  times.  The  final  tensile  strength  developed  was  91,520 
pounds  per  square  inch,  referred  to  the  sectional  area  at  the  time  of  the 
last  testC  which  is  seen  to  be  higher  than  the  tensile  strength  of  the 
specimens  once  loaded. 

Other  specimens  of  this  series  which  were  loaded  by  alternate  stresses 
similarly  showed  high  in  tensile  strength. 

Specimen  No.  3345/>,  steel  marked  9,  when  first  tested  had  an  elastic 
limit  in  compression  of  58,000  pounds  per  square  inct.    The  metsd  was 
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given  a  permanent  set  of  ".U488  on  a  gauged  length  of  6  inches.  In  the 
following  test  by  teoHioit,  an  interval  of  rest  of  IS  days  intervening,  thfe 
elastic  limit  was  approxiumtely  29,<>00  pounds  per  square  inch. 

A  set  ot  ".U38U  in  a  tensile  direction  was  given  tLe  specimen,  and  20 
hours  later  comi)resaion  loads  were  again  applied.  After  applying 
30,000  pounds  per  square  inch  compression  the  test  waB  discontinued. ' 
At  tbis  time,  however,  the  luettd  took  permanent  selK  which  were  in- 
creasing with  each  inci'etnoit  of  1o»s. 

The  metiil  rested  without  load  19  mouths  and  8  days,  at  tjie  expira- 
tion of  which  time  the  test  was  resumed  under  compiession  stresses  as 
before. 

Whereas  just  before  resting  a  load  of  30,000  pounds  per  square  inch 
caused  a  permanent  set  of  ",001!0,  and  with  indications  that  highec 
utresses  would  have  caused  increased  set,  now  tLe  metal  endured  a  load 
of  52,000  pounds  per  square  inch  compression  and  no  additional  set  was 
developed.  The  stresses  were  reversed  and  a  load  of  55,000  pounds  per 
square  inch  tension  did  not  cause  an  appreciable  net. 

From  this  it  appears  that  there  was  an  exaltation  in  the  compressive 
elastic  limit  affected  during  the  interval  of  rest. 

Another  specimen,  No.  3355,  of  steel  marked  9,  was  strained  by  ten- 
sion with  70,000  pounds  i)ei-  square  inch;  then  rested  18  mouths  and 
test  by  tension  resumed. 

Its  behavior  was  similar  to  that  of  other  overstrained  specimens, 
the  modulus  of  elasticity  was  variable  immediately  after  overstraining, 
recovered  and  was  nearly  uniform  after  resting,  and  the  elastic  limit 
was  raised  by  resting. 

Stret^ses  were  increased  until  the  tensile  strength  was  reached,  but 
before  rupture  was  completed  and  while  local  contraction  was  going  on 
under  reduced  loads,  the  stiess  w as  released  and  the  specimen  removed 
from  the  testing  machine. 

The  stress  on  the  specimen  when  released  was  45,000  pounds,  the 
minimum  diameter  at  the  time  ".OS;  hence  the  maximum  stress  was 
123,070  pounds  per  square  inch. 

The  specimen  was  turned  down  cylindrical  to  ".672  diameter,  re- 
turned to  the  testing  machine,  and  ruptured.  The  tensile  strength  was 
38,200  pounds,  or  107,610  pounds  per  square  inch  on  the  reduced  sec- 
tional area,'  the  point  of  rupture  being  3  inches  from  the  place  of  luiui- 
mnm  diameter  before  tumiqg  down. 
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TEMPERATURE   TESTS. 


TSo.  3346a. 

Mark  1.  •• 

Initially  compressed  under  56,000  pounds  per  square  inch,  wbich 
caused  a  i)eruianent  set  of  ".0948  in  5  inches. 

Rested  19  months,  stem  then  turned  down  from  ".798  to  ''.740  diam- 
eter for  the  puri)ose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .437  square  inch. 

New  gauged  length  of  5"  established. 

[Soo  Report,  1889,  page  436,  for  compression  test.] 


Applied  loadg. 

In  gau;;(Hl  length. 

Total. 

Per  annaro 
incli. 

elongation. 

Set. 

Kemarks. 

Pounds. 
437 
2.185 
4,  MO 
6, 555 
8,740 
10.  925 
13, 110 
15, 295 
17,480 
19.665 
20. 102 
20,539 
20,976 
21, 413 
21.850 
22.287 
22,724 
23,598 
24,472 
25.346 
26,220 
27,004 
27.968 
28,842 
29.716 
30,590 
31,464 
32,338 
33, 212 
34,086 
34,960 
26,200 
0 

Pounds. 
1,000 
6.000 
10,000 
l.**,  000 
20.000 
25,000 
30,000 
35.000 
40,000 

4r>.  000 

46.000 
47,000 
48,000 
30,000 
50,000 
51,000 
52,000 
54,000 
56.  000 
58.000 
60.  (MK) 
62. 000 
64,000 
66.  000 
68.000 
70. 000 
72.1K)0 
74,000 
76.000 
78.000 
80, 000 

Inches. 
0. 

.0007 
.0015 
.0024 
.0034 
.0043 
.0052 
.0061 
.0070 
.0081 
.0084 
.0091 
.0388 
.  0436 
.0486 
.  0535 
.0574 
.  0737 
.0881 
.1013 
.1178 
.  1379 
.  1590 
.  1793 
.21 
.23 
.28 
.32 
.39 
.48 
.71 

JneK 

0. 

0. 

0. 
.0001 
.  0001 

.0001 

.(MK)l 
.0001  '-. 
.0001 
.0004 

Initial  load. 

• 

Ela;»iic  limit 

.0393 

.1056 

iennile  atrengtK 
At  timo  of  riipturo. 

0 

1.20 

.......... ..1 

=^  24.0  per  cent. 

"22 


Elongation  of  inch  sections,  ".13,  ".17,  ".54*, 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  58.0  per  cent. 
Fractured  3"  fi:om  the  neck.    Appearance,  fln^  silky. 


.14. 


TEMPEBATUaE  TESTS. 


l^BK  4. 

This  Specimen  was  iuitinlly  couipressed  with  60,000  pounds  per  SQuare 
iuvli,  causing  a  permaueiit  set  of  ".0785  iu  5  inches. 

Bar  rested  12  days  16  hoiirH,  then  stem  turned  down  from  l".0tf93  to 
".961  for  the  purpose  of  straigliteniiig,  and  tested  by  tensiou. 

Sectional  area,  .725  square  inch. 

Gauged  length,  6". 

Tension  loads  applied  up  to  50,000  pounds  per  square  inch, causing  a 
jwrmancnt  set  of  .0370  square  inch. 

Tension  test  resumed  after  resting  18  months. 

[See  Report.  IBSS.  page  *0»,  for 


Applied  lo„d«. 

III  ganged  leogtb. 

•'--'■  \^'\^r 

EJoDgBUon 

Set. 

lUn,     ., 

zsiooo 
ai.7so 

14,500 

29;  000 

32,«25 
3»,«00 
M,7M 
11.500 

3*;o;j 

34,800 
32.825 

ss 

14.500 

IS 

14.500 

a»!ooo 
a«.2so 

ST.  TOO 
S8.426 

ao.iso 

3».87S 

40,  wo 
il.329 
42,050 
42.T7B 

39^875 

t».vn 

ai.750 

7.250 

iz 

S1.760 

ass 

W.S7E 

as 

I5,«7G 

as: 

4^«75 

«S.40D 
47,115 

l-mndt. 

10:000 
20,000 

.  is 

40,000 

15 

20,000 

10.000 
4«!oao 

4*,000 

50,000 
45,000 

40,000 

IS 

10,000 

20,000 

sol  000 

40,000 
50,000 
51,000 

52:000 

63,000 
54,000 
5S;000 
50,000 
5T,000 
58.000 
5S,000 
«0.000 

5S.000 

50,000 
40,000 
30;  000 
20,000 

10,000 

as 

)«,ooo 

ass 

55,000 

S:S! 

02,000 

S3, 000 
M,000 
«4,S50 

03,000 

:«40! 

;o402 
:oM7 

:0420 
.0402 

■i 

:04S2 

:o4io 

.0803 

:o4io 
:oto 

:o46g 

:0488 

!oi»o 

.04t» 

:045S 

:o403 
:S 

Inch. 

.0370 

.03TO 

.0«7R 

.a-M 

EIuUcUbII. 

.0360 

:S 

.04S0 
:04Bl 

.1032 

.una 
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lEMPERATURE    TESTS. 


No.  3343a— Goutinued. 


Applied  loads. 


In  gauged  longth. 


Total. 


Founds. 

43,500 
30.250 
20,000 
21,750 
14,500 
7, 250 
7, 250 
14.500 
21,750 
29,000 
36,250 
43,500 
36.  250 

20,  (KM 

21,  750 
14, 5U0 

7,250 

7.  2.'>0 

14,500 

21,750 

20.  IH)0 

21,750 

14. 5lK) 

7,250 

7,250 

14, 5<)0 

21.750 

2Q,UO0 

36.250 

29, 000 

21,750 

14,500 

7,250 

7,250 

14, 500 

21,750 

29,000 

36, 250 

43,  500 

36,  250 

20.  (K)0 

21, 750 

14,500 

7,250 


725 
7,720 
14,500 
21,  750 
20,  OOO 
36, 250 
29.000 
21,750 
14, 500 
7,  250 
36,  250 
43, 500 
36,  250 
43, 500 
43,500 
44,  225 
44,950 
45, 675 
46,400 
47,125 
47,850 
48, 575 
49,300 


Per^Hq^are  Kla«gation. 


Pounds. 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000' 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10.  000 
10,000 
20,000 
30,000 
40.000 
30,000 
20,000 
10,1^)0 
10,000 
20,  000 
30.000 
40,000 
50.000 
40,  OUO 
30,000 
20,000 
10,000 
40,000 
20,000 
30,000  ■ 
4U.  000 
50.000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 


1,000 
10,  000 
20,000 
30.  WM) 
40,  000 
50, 000 
40,000 
30,  OUO 
20,000 
10,000 
50,000 
60,000 
50.000 
60,000 
60.000 
61,000 
62, 000 
63, 000 
64.000 
65,000 
66,000 
67,000 
68,000 


Inch. 

m. 1074 
.1055 
.1035 
.1015 
.0994 
.0972 
.0968 
.0987 
.1007 
,1027 
.1047 
.1070 
.1052 
.1034 
.1014 
.0995 
.0074 
.0970 
.0900 
.  1010 
.1030 
.1011 
.0992 
.  0973 
.0972 
.0990 
.1010 
.  1030 
.1050 
.  1032 
.1012 
.0994 
.0975 
.  0972 
.0990 
.1010 
.1030 
.1050 
.1070 
.1055 
.1035 
.  1015 
.091*5 
.0975 


Set. 


Eemarka. 


Inch. 


0951 


.C934 


.0955 


.0955 


.  0955    ,  Bar  removed  from  manblno. 


.0970 
.  098^1 
.  1007 
.  1025 
.  1043 
.1025 
.1007 
.0989 
.  0970 
.1042 
.1060 
.1042 
.  1062 
.1062 
.1063 
.1065 
.1067 
.1069 
.1070 
.1072 
.1075 
.1077 


Test  resumed  after  resting  21  days. 

.  0956    '  Miorometer  rcaet  to  laal  reading. 


.0955 


.  0955 
.0955 


.0955 
.0955' 


^-^ 


TEMPERATUEE  TESTS. 
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After  a  rest  of  14  days  without  load,  test  resumed  ander  compres- 
sion stresses. 
Sectioual  area  assiuned  to  have  remaiued  at  .725  sqnare  inch. 
Gauged  length,  5".0U55. 


Applied  l«d*. 

l»g.iigMl*BiJh. 

^.. 

ToUI. 

"iS" 

Comprw. 

Sat. 

IS 

Sm 
ia.i<M 

W,4S« 

11 

.  «>! 
M.SOO 

11 

N.  IN 
U.6M 
(2.0M 
«,5M) 

PWBHd 

IE 

JO,M» 

u,Doa 

3S.SM 

37.000 

W.O0O 

30,000 
40,000 

ti.000 

ass 
its: 

40,008 
47.000 

4«:ooo 

fioioOQ 
M.000 
M.M» 

u[ooa 
ooiooo 

IM*. 

:ooi» 

.0060 

o! 

0. 

0. 
0. 

Elutio  limit. 

.oooi 
.ooos 

■i 

;oo87 

.0001 

■B 

'.nm 

ioMT 

.oral 

.ooos 

.0013 

.0032 

.0068 

.021S 

Stem  tamed  down  to  ".711  diameter  and  test  resumed  under  tension  I 

stresses.  ' 

Interval  of  rest  22  hours.  ' 
Sectional  area,  .40  sqnare  inch. 

S'ew  ganged  length  of  5"  established.  | 

fl.  Ex.  161 ti) 


626 


TEMPERATURE   TESTS. 


Applied  loads* 


Total. 


Poundt, 

400 
2,000 
4,  (MX) 
6,000 
g.lKW 
10,000 
12,000 
14,000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,400 
16,800 
17.200 
17,600 
18.000 
18,400 
18.800 
19.200 
19.600 
20,000 
20.400 
20.800 
21,200 
21,600 
22.000 
22.400 
22.800 
23,200 
23,600 
24,000 
24.400 
24.800 
25,200 
25.600 
26,000 
26,400 
26.800 
27,200 
27.600 
28.000 
28,f00 
29,(500 
30,400 
31,  200 
32,000 
32, 800 
33,600 
34,400 
35.  200 
36,000 
36,180 
29,900 
0 


Per  aqaare 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38.900 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67, 000 
58,000 
59,000 
60.000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
90,450 


In  ganged  length. 


Elongation. 


Inch. 
0. 

.0007 
.0016 
.0026 
.0034 
.0042 
.0052 
.0062 
.0064 
.0067 
.00<» 
.0072 
.0074 
.0078 
.0081 
.0084 
.0087 
.0092 
.0095 
.0009 
.0105 
.0109 
.0115 
.  0122 
.  01i7 
.0133 
.0140 
.0148 
.Ol.^g 
.0106 
.0177 
.0188 
.0201 
.0215 
.0226 
.0211 
.0259 
.  0278 

.  o:u)i 

.  0320 

.0345 

.0381 

.0425 

.0555 

.0754 

.0948 

.1160 

.  1371 

.17 

.20 

.25 

.30 

.47 

.51 


.93 


Set. 


Inch. 

0. 

0. 

0.- 
.0002 
.0002 
.0001 
.0001 
.0002 


.0005 


.0012 


Kemarks. 


Initial  load. 


.0027 


.0050 


.0093 


0158 


.0288 


.1201 


'rpusllp  fttrongth. 
At  time  of  nipture. 
er  cont. 


Elongation  of  inch  sections,  'MO,  ".11,  ''.21,  ".38*,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51.0  per  cent. 
Frs^ctured  2",75  from  the  neck,    Appe^wrance,  fine  eilty. 


TEMPERATURE  TESTS. 


Mark  i. 

This  specimen  was  initiiilly  compressed  with  a  load  of  6fl,()00  pounds 
per  square  iQch,  causing  aponnaiieut  set  of  ".0937  in  5  inches.  Rested 
12  days  and  18  hours,  then  stem  wat*  turned  down  from  l."0092  to 
."97'S  diameter  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  ,7430  s<]uare  inch. 

Gauged  length,  5".' 

Tension  lOads  were  applied  up  to  70,000  pounds  per  square  inch, 
cansiiig  a  permanent  set  of  ".1570.  Bar  rested  IS  months  aod  tension 
test  resumed. 

(S<«  Report,  1889,  page  110  fat  previous  test.) 


Applied  loadg. 

In'gWIJIKi  iB 

«g.h. 

Rcnwrki, 

Total. 

's- 

EloDgatlon 

S«t. 

T.4M 
WW 

s7,  leo 
si'.im 

M.TM 
23.308 

■'.m 

Is 

53,  SM 

ssVm 
3t!i«) 

Wi 

65. 0» 
«,«« 

G«,M« 

67,  H7 

as 
ss 
II 

7.4M 

Is 

Pnui 

i 

ti 

V 

a 
« 

71 
71 

i< 

« 

7! 

i 

i 

V 
K 

i! 
1 

nd,. 

uoo 
000 

000 

000 
000 

000 

000 
000 

000 

000 

000 

000 
000 

ooo 

ooo 
000 

000 
000 

000 

000 
000 

000 

000 
ooo 

OOD 

ooo 

000 

ooo 
ooo 

000 

000 
uoo 

000 

000 
000 

000 
000 

000 

000 
OOD 

ODD 
000 
000 

000 

0. 

.1S«7 

:i«u 

.IWll 

':■£. 

Mii:niiii«I«r  met  lo  th>  luL  obuivrd  Kt. 

• 

Siiiilslred  load  onp  hair  hmir  with  no  cittagr  In 
Load  oa  ipeclmuu  lii  uigiulug  itll«t  1&  boun. 

,1««0 

.18W 

.l«s« 

.1570 

.liTO 

:i7oi 

.1704 

■is 

!l(WO 
ilOZI 

.1585 
.ITOS 

.1580 

:   70S 

;  jii 

'.  n* 

!l0»3 

'.lin 

.1005 

.    .15« 

- 
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TEMPERATURE  TESTS- 


Ko.  3344a — Gontinaed. 


Applied  loads. 


Total. 


PountU, 


eo,232 

60,976 
Ah  719 
50,488 
52,062 
i4,ei6 
37,180 
29,744 
22,308 
14,872 
7,438 
7,436 
14,872 
22,308 
29,744 
37,180 
44, 616 
52,062 
60,488 
61,710 


60,488 
62,052 
44.616 
37,180 
20,744 
22,806 
14,872 
7,436 
7,436 
14,872 
22,308 
20,744 
87,180 
44,016 
62,052 
59,488 
66,052 
59.488 
52,052 
44,616 


Per  square 
inoD. 


Foundt. 


81,000 
82,000 
83,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

io,ooa 

20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
80,000 
83,000 
83,000 
83,000 
83,000 
88,000 
80,000 
70,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60.000 
70,000 
80,000 
70,000 
80,000 
70,000 
60,000 


In  ganged  length. 


Elongation. 


IneK 
.1714 
.1714 
.1716 
.1718 
.1720 
.1716 
.1607 
.1678 
.1661 
.1642 
.1623 
.1604 
.1686 
.1686 
.1603 
.1628 
.1642 
.1660 

.1678 
.1606 
.1716 
.1720 
.1722 
.1730 
.2676 
.2616 
.2610 
.2502 
.2572 
.2550 
.2527 
.2506 
.2481 
.2456 
.2447 
.2468 
.2490 
.2510 
.2532 
.2564 
.2580 
.2610 
.2501 
.2610 
.2592 
.2572 


Set. 


Inch, 


Remarks. 


.  1570 


After  10  minntes. 
After  16  minutes. 


,2432 


Elastic  limit. 
After  2  minntes. 
Aiter  6  minntes. 
After  8  minntes. 
After  10  minutes* 


.2437      No  change  after  5  minntot. 


TEMPERATURE   TESTS. 
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Specimen  rested  withoxit  load  3d  days  then  test  resumed  under  com- 
pression stresses. 
Sectional  area  called  .7436  square  inclt,  as  in  the  preceding  test. 
Gauged  length,  6".2437. 


Applied  Id 


In  g»ngBd  lEu^th. 


'S'" 
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TEMPERATURE   TESTS. 


I 


Compression  test  discontinued. 

Stem  turned  dovjn  to  ".714  diameter  and  test  resumed  under  ten- 
sion stresses. 
Interval  between  tests,  22  hours. 
Sectional  area,  .40  square  inch, 
l^ew  gauged  length  of  5"  established. 


Applied  loads. 


Total. 


Pottndt. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
20,400 
20,800 
21,200 
21.000 
22,000 
22, 400 
22,800 
23,200 
23,600 
24,000 
24.400 
24,800 
25,200 
25,600 
26,000 
26,400 
27,200 
28,000 
28.800 
29,600 
30,400 
31,200 
82,000 
32,800 
33,600 
34,400 
35,200 
36,000 
36,800 
37,600 
38,400 
38,900 
31,800 
0 


Per  square 
inc 


squs 
kch. 


Pounds. 
l.OOO 
5,000 
10,000 
15,000 
20,  COO 
25,000 
30. 000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,250 


In  gaaged  length. 


Elongation. 


Inek. 

0. 

.0005 
.0015 
.0024 
.0032 
.0040 
.0049 
.0058 
.0060 
.0079 
.0091 
.0093 
.0096 
•  0099 
.0102 
.0104 
.0108 
.0111 
.0114 
.0117 
.0120 
.0123 
.0126 
.0129 
.0132 
.0136 
.0141 
.0149 
.0159 
.0168 
.0178 
.0190 
.0203 
.0217 
.0231 
.0246 
.0271 
.0283 
.0313 
.0385 
.1215 
.20 
.31 


.70 


Set. 


Aeniarks. 


Inch. 

0. 

0. 


Initial  load. 


0. 
0.' 


0. 


.0001 
.0002 
.0004 


.0009 


.0015 


0022 


.0033 


.0071 


.0141 


Tensile  stresjBrtli. 
At  time  of  rupture. 
=14. 0  per  cent. 


Elongation  of  inch  sections:  ".07,  ''.07,  ".07,  ".23,  ".26^ 
Diameter  at  fracture,  ".52;  area,  .212  square  inch. 
Contraction  of  area,  47.0  per  cent. 
Fractured  1".9  from  the  neck.    Appearance,  fine  sill^. 


TEMPERATURE  TESTS.  ,  631 

No.  3447a. 
Mabk  4. 

InitiftUy  compressed  nnder  60,000  poands  per  sqtTftre  inch,  causing  a 
permanent  set  of  ".0763  in  6  inches. 

Bested  19  months,  stem  then  turned  down  from  l".O092  to  ".969  di 
aoieter  for  the  purpose  of  straightening,  and  tested  by  tension.   . 

Sectional  area,  .737  square  inch. 

New  ganged  length  of  5"  eatabli^ed. 

[Sm  Beport,  IMS,  |wgc  413.  tbr  compreHlon  tMt.] 


^2r"  Ei™*""""- 


s.«ss 


Initial  iMd. 

and*  Dot  itnlchleiud. 


Bested  without  load  15  days,  test  then  resiuned  under  compression 
loads. 
Ganged  length,  6".07i9. 
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TEMPERATURE   TESTS. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PoundM. 

737 
3,686 
7,370 
11,066 
14, 740 
18.425 
22,110 
29,480 
30,217 
30,954 
31,691 
32,428 
33,166 
33,902 
34,639 
35,876 
36,113 
36.850 
88,824 
39,798 
41,272 
42,746 
44,220 

Pounds. 
1,000 
6,000 
10,060 
15,000 
20,000 
25,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 

• 
Inek. 
0. 

.0005 
.0014 
.0023 
.0032 
.0040 
.0050 
.0092 
.0005 
.0103 
.0110 
.0118 
.0129 
.0142 
.0164 
.0167 
.0173 
.0186 
.0220 
.0256 
.0290 
.0340 
.0385 

Jneh, 

0. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0025 

1 
1 

Initial  load. 

Elaatic  limit  below  40,000  iMmnda  per  aqaan  ioeh. 

* 

• 

.0053 

.0100 

.0280 

Compression  test  discontinued. 

Specimen  tamed  down  to  '^918  diameter,  and  test  resumed  under 
tension  loads. 
Interval  between  tests,  24  hours. 
Sectional  area,  .662  square  inch. 
Kew  gauged  length  of  5*'  established 


"m 


TEMPERATUEE  TESTS. 


Id  g»aged  length. 


'  1,000  poiinda  par  >qiuv>ln 


.goos 

.OTJO 


BeBt«d  3  days,  then  heated  a  dull  r«d  color:  cooled  in  the  open  air, 
then  turned  down  to  ".714  diameter  and  teat  by  tension  resoined  until 
bar  mptored. 

Sectional  area,  ^40  sqoare  inch. 

New  ganged  length  of  6"  estaUiahed* 
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TEMPERATUKE   TESTS. 


Applied  loads. 

In  gauged  length. 

Remarks. 

i 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

400 
2,000 
4,000 
8.000 
12,000 
16,000 
20,000 
22.000 
24,000 
26,000 
27.200 
27,600 
27.800 
2.ft.2U0 
25,600 
20,000 
26.400 
26.800 
27,200 
27,600 
2(<,000 
28.400 
28,800 
29.600 
30,400 
31.200 
32.000 
32,800 
33,600 
34,400 
34,640 
30,000 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
40,000 
50,000 
55,000 
60,000 
65,000 
68,000 
60,000 
60,500 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
7C  000 
78,000 
80,000 
82.000 
84,000 
86.000 
86,600 

InA. 

0. 

.0008 
.0016 
.0034 
.0053 
.0070 
.0089 
.0099 
.0107 
0117 
.0122 
.0124 

Inch.  ■ 
0. 

Initial  load. 

• 

.0001 

.0002 
.0003 
.0003 
.0003 

ElAAtlo  limit,    l^omenfarilj  snatjdned  theo  load 
fell. 

.0865 
09-20 
.0967 
.1045 
.1128 
,.  1217 
\l288 
' .  142.'> 
.1480 
.  1515 
.1830 
.2100 
.25 
.29 
.32 
.41 
.52 
.67 

.1270 

............ 

Tensile  strenirtli. 
At  time  of  rupture. 
=18.8  per  cent. 

. 

.94 

Elongation  of  inch  sections:  'MO,  'M9,  ".42,»  ''.13,  ".10. 
Diameter  at  fracture:  ".51;  area,  .204  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  at  middle  of  stem.  *  APPe^Ai^<^  ^'^  silky. 


TEMPERATURE  TESTS.  635 

No.  S-liSd. 
Mabk  4. 

Initially  compressed  under  5!»,(M)0  poands  per  square  inch,  causing  a 
permanent  set  of  ".0840  iu  5  inclies. 

liested  19  months,  stem  then  turned  down  from  1".00!>2  to  ".933  diam- 
eter for  the  purpose  of  straigliteniug,  and  tested  hy  tensioii. 

Sectional  area,  .759  square  inch. 

New  gauged  length  of  5"  eijtiihlished. 

tS«e  Keport,  1888,  page  iU,  for  Dumprculnn  teat.] 


Total, 
/■ffviuta. 


Thrbulnl  eudg  i 


'  RlMUcUmlt 


Bested  without  load  15  days,  then  test  resumed  under  compression 
stresses. 
Gauged  length,  6".0772. 
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TEMPERATURE   TESTS. 


Applied  loads. 

In  ganged  length. 

Remains. 

Totftl. 

Per  Hquare 

Compres- 
sion. 

Bet. 

Poundt. 
759 
8,795 
7,590 
15,180 
22,770 
23,529 
24,2S8 
25t047 
25,806 
26.568 
27,324 
28,083 
28,842 
29,601 
80,860 
81, 119 
81,878 
32,637 
33,396 
34,155 
34,914 
85,678 
86,482 
37,191 
37,950 
39,468 
40,986 
42,504 
44,022 
45,540 

P<mndM. 
1,000 
5,060 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
44,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4fi,000 
^,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Ineh» 
0. 

.0006 
.0015 
.0031 
.0052 
.0056 
.0060 
.0064 
.0069' 
.0073 
.0079 
.0083 
.0000 
.0095 
.0102 
.0111 
.0U8 
.0120 
.0133 
.0148 
.0152 
.0157 
.0173 
.0195 
.0210 
.0251 
.02i)l 
/       .0340 
.0402 
.0470 

Inch. 
0. 

Initial  load. 

0. 
.9003 

.0015 

.0035 

.0070 

Rested  15  hours  under  30,000  Um.  per  aqnan  Inch. 

• 

.0123 

.0358 

TiafPEBATURE  TESTS. 
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Sp^imen  rested  vithoat  load  2  days,  then  turned  down  to  ".7J4 
diameter,  and  tested  by  tensiou. 
Sectional  area,  .40  square  inch. 
New  gauged  length  of  5"  established. 


AppUidl™^ 

Il.K«ig«dl«i>Eth. 

r.cmarkt. 

Total. 

'•L.T- 

S«t. 

ElimSatimi 

POUIldl. 

ina« 

Inth. 

Initial  load. 

.o(K7a 

s-s 

48,000 

N,000 

M.MO 

ST.  000 

■s 

.0318 

2«.(«0 

05,000 

.0310 

OT.OOD 

■!S 

SS.OW 

loiooo 

■s 

30,  OM 

14: 000 

•iS 

as 

77,000 

32,000 
32.400 
32,600 
33.300 

BO,  000 

BI^OOO 
83.000 

'.23S 

ass 

35.440 

StIooo 

38,000 

aaooo 

• 

" 

LOS 

Elongatioii  of  inch  sections.     .18,   '.46",  ".15,  ".13,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  iuch. 
Contraction  of  area,  51  per  cent. 
Fractured  2" J.  from  the  neck.    Appearance,  fine  silky 


638 


TEMPEBITURE   TESTS. 


No.  3349a. 


MA£K4. 

Initially  compressed  under  59,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0814  in  5  inches. 

Kestcd  19  montlus,  after  which  the  stem  was  turned  down  from 
1".0092  to  ".959  diameter  for  Uie  purpose  of  straightening,  and  tested 
by  tension. 

Se<tional  area,  .722  square  inch. 

Gauged  length,  5". 

[Seo  Report,  1889,  page  415,  for  compression  test,] 


Applied  loadn. 

In  ganged  length. 

Per  Roiiare 
ioch. 

Total. 

EIong%tion. 

Set. 

i'ot/wrf*. 

Pound*. 

Inch. 

I7ieh, 

722 

1,000 

0. 

0. 

Initial  load. 

•    3.610 

5.000 

.0008 

0. 

7.  220 

10.000 

.0015 

0. 

10. 830 

15.  (KM) 

.  0023 

0. 

14. 440 

20.^)00 

.0031 

0. 

18.050 

25.  000 

.0040 

0. 

21.660 

30,000 

.0050 

0. 

25, 270 

35.  0(X) 

.0060 

.0002 

28, H80 

40.000 

.0070 

.0002 

32. 41H) 

45.  000 

.0080 

.0004 

33,212 

46,000 

.  0(183 

Klfljiiin  llmffc. 

33,  934 
34. 656 

47,000 
48,000 

.  0298 
.  0324 

a 

35, 378 
36,100 

49.000 
50.  (HK) 

.  0356 
.0396 

.0305 

37. 544 
38.988 

52.  000 
»4.  (HM) 

.046i 
.0557 

40.  4,{2 

41,  H76 
43.320 

56, (KM) 
58.  (KK) 
60,000 

.  0(570 
.07(>4 
.0886 

.«770. 

Eested  2  months  and  20  days,  then  loaded  alternately  with  tensile 
stress  of  70,000  pounds  per  square  inch  and  compression  sfress  of  50,00»» 
pounds  per  square  inch,  the  stress  in  each  direction  being  applied  -0 
times;  the  last  application  was  in  the  compression  direcition. 

Permanent  set,  ",14  elongation,  which  includes  ".0770  of  preceding; 
experiment. 

Specimen  next  turned  down  to  ''.798  diameter  and  tested  by  ten- 
sion. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5", 


Inch. 


TEMPERATUKE   TESTS. 


S4.000 


TcrnllB  ■tTMistl'- 


Elongation  of  inch  sections,  ".13,  ",li,  ".21,  ".3!)",  ",13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  iucli. 
Contraction  of  area,  49  per  cent. 
Practnred  2".75  from  tlie  ueclc    Appearance,  fine  ailky. 
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TEMPERATURE   TESTS. 


Ko.  3352a. 
Mark  4. 

This  specimen  was  initially  compressed  with  59^000  pounds  per  square 
inch,  causing  a  permanent  set  of  ^^04  in  5  inches.  Bested  19  months, 
then  recompressed  with  65,000  pounds  per  square  inch,  after  which  the 
stem  was  turned  down  from  1".0092  to  ".714  diameter  for  the  purpose 
of  straightening,  and  test  resumed  under  tensile  stresses,  after  a 
further  rest  of  18  days. 

Sectional  area,  .40  sqaare  inch. 

New  gauged  length  of  5''  established. 


[See  Report,  1889,  page 

1 416,  for  compression  test.] 

Ai^plied  load«. 

In  ganged  length. 

Total. 

Per  Miiiire 
Inch. 

Elongation.;       Set. 

1 

Kemarks. 

PoundM. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18.400 
18,800 
19,200 
19,600 
20,000 
20.400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
28,600 
24,000 
24,400 
24,800 
25,200 
26,600 
26,000 
26. 400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29, 200 
29,600 
80,000 
30,400 
30,800 
81,200 
31,600 
82,000 
32,400 
32,800 
83,  200 
33.600 

Poitnd*. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
.53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
08,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82.  000 
83,000 
84,000 

Inch. 

0. 

.0006 
.0014 
.0023 
.0031 
.0040 
.0050 
.0060 
.0072 
.0074 
.0076 
.0078 
.6081 
.0088 
.0304 
.0326 
.0361 
.0892 
.0443 
.0479 
.0506 
.0560 
.0619 
.0663 
.0712 
.0767 
.0820 
.0882 
.0933 
.0986 
.1064 
.1184 
.1204 
.1290 
.1849 
.1418 
.1627 
.1612 
.1724 
.1777 
.1847 
.1993 
.2112 
.22 
.24 
.26 
.28 
.29 
.31 
.33 
.36 
.39 
.42 

Inch, 

0. 

0. 

InitUl  load. 

0. 

0. 

.0004 

1 

.0013 

.0940 

-• 

.0556 

« 

« 

.0807 

• 

.1158 

.1575 

J 


TEMPERATURE   TESTS. 

Ko.  3352a — Continued. 


ApplM  lo>d*. 

IngMI^UDetb. 

S«>.»rka. 

Tntal. 

"a"" 

Set. 

M,OOI)' 

as 

PoundM. 

87.  OW 
87,  OM 

1 

/..fc. 

Tenflite  strength. 
At  time  or  rupture. 

" 

LW 

Elongation  of  inch  suctions:  "15,  ",22,  ".47",  ".IS,  ".17. 
Diameter  at  fractoie,  ".61 ;  area,  .304  square  incli. 
Oontraction  of  area,  49.0  per  cent. 
Fractared  3".35  from  tbo  ueck.    Appearance,  fine  silky. 
H.  Ei.  161 U 
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TEMPERATURE   TESTS. 


No.  3353  a. 
Mark  4. 

Initially  compressed  under  61,000  pounds  per  square  incU,  causing 
a  permanent  set  of  ".0730  in  5  inches. 

When  mounted  on  centers  the  stem  runs  out  of  line  ".03J. 

After  resting  19  months,  test  resumed  under  tensile  stresses.  Same 
gauged  length  used  as  before,  now  measuring  4".9270,  setting  microme- 
ter, however,  at  zero  under  initial  load. 

Original  sectional  area,  .80  square  inch. 

[See  Beport,  1889,  |Nig«  417,  for  compreasion  test.] 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  aqaare 
inch. 

Elongation. 

Set. 

Poundt. 
800 
4,000 
8.000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
87,600 
38,400 
39,200 
40,000 
41,600 
43,200 
44,800 
46,400 
48.000 

Poundt. 
*1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,U00 

Inch. 

0. 

.0007 
.0015 
.0024 
.0032 
.0040 
.0049 
.0057 
.0066 
.0075 
.0077 
.0079 
.0082 
.0350 
.0382 
.0452 
.0552 
.0620 
.0728 
.0845 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

Elaaticlimlt. 

• 

. — 1 , 

.0291 

.0731 

Bested  2  months  and  20  days;  then  alternate  stresses  applied; 
70,000  x>ounds  per  square  inch  tension  and  50,000  pounds  per  square 
inch  compression. 

The  stress  was  applied  50  times  in  each  direction;  the  last  applica- 
tion  was  in  a  compression  direction. 

The  total  set  after  the  above  repeated  stresses  was  'M2,  which  was 
one  of  extension,  and  includes  the  set  of  ''.0731,  which  existed  at  the 
close  of  the  preceding  experiment. 

Specimen  now  turned  down  to  ".798  diameter. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 


TEHPEBATUBE  TESTS. 


Id  g>ag«d  length. 


83,  OM 
Bi-OOO 
W.WH 


lli?  ■ 


Elongatioa  of  inch  sections,  ".43',  ".20,  ".11,  ".10.  ".11. 
Diameter  at  fracture,  ".57;  area,  .256  square  inch. 
Coatraction  of  area,  49,0  per  cent. 
Ftactored  1".60  from  the  aeok.    Appearano^  fine  sil^. 
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TEMPERATURE    TESTS. 


No.  3354<?. 


Mark  4. 


This  specimen  was  previously  strained  with  compression  and  teosioii 
loads  of  59,000  and  67,000  ponuds  per  square  inch,  respectively,  caasmg 
a  permanent  tension  set  of  ''.0884  in  5  inches,  then  loaded  with  35,O0U 
pounds  x>er  square  inch  compression,  which  reduced  the  permanent  ten- 
sion set  to  ''.0827.  Light  chips  were  taken  over  stem  and  threaded  sec- 
tions to  straighten  the  specimen,  and  tested  by  tension  2^  hours  after 
dose  of  compression  test. 

Diameter  of  stem,  ".993. 

Sectional  area,  .774  square  inch. 

New  gauged  length  of  5"  established. 

Tension  loads  applied  up  to  65,000  pounds  per  square  inch,  causiiif 
a  permanent  set  of  ".0075.  Bar  rested  18  months,  then  turned  dows 
to  ".798  diameter,  and  test  by  tension  resumed. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 

[See  Report  1889,  page  421,  for  earlier  tetU.] 


Applied  loads. 

In  Kaa^ed  leoflith. 

Total. 

Per  souare 
incn. 

Elongation. 

bet. 

Remarks. 

Ptmndt. 

500 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
32.500 
33. 000 
3:i,  500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 

36,000 

36,500 
37,000 
37,500 
38.000 
38.500 
39.000 
89,500 
40,000 
40,500 
41,000 
42,000 
43,000 
44.000 
45.000 
45,560 
0 

Poundt. 
1,000 
10.000 
20.000 
30,000 
40,000 
50,000 
60,000 
65,000 
66.000 
67.000 
68,000 
69.000 
70,0tM) 
71,000 
72.000 
73.000 
74,000 
75,000 
76,000 

72, 000  J 

73,000 
74,000 
75,000 
76,000 
77,000 
78, 000 
79,000 
80,000 
.   81.000 
82.000 
8i,0<J0 
86,000 
88,000 
90,000 
91,120 
0 

Inchet. 
0. 

.0017 
.0034 
.0052 
.0070 
.0087 
.0104 
.0113 
.0115 
.0117 

Inch. 
0. 

Initial  load.                                      ^ 

• 

0. 

0. 

.0118 

.0120 
.0122 
.0124 
.  0126 
.0128 
.0130 
.0132 
.0165 
.0207 
.  0312 
.0755 
.0853 
.0965 
.1053 
.1130 
.1235 
.1391 
.1525 
.1620 
.  1785 
.2125 
.2725 
.  3325 
.  4225 
.6025 
1.02 

• 

0. 

. 

-•-*>\  -...*. 

0. 

eiaatioliTo::. 

■ 

« 

Tensile  sirengtlL 
—  20.4  per  oeuft. 

••••••-•■•«. 

Elongation  of  inch  sections:  ".12,  ".23,  ".dO,*  ".15,  ".12. 
Diameter  at  fracture,  ".57;  area,  .255  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3"  from  the  neck.    Appearancei  fine,  silky. 


TBMPERA.TUBE   TESTS. 


Sectioual  area,  ,80  square  IqcIi. 

Alternately  loaded  with  teusile  and  eompres.sive  stronses. 

65,000  pounds  per  square  inch  applied  twenty  tinie»  under  compression 
and  twenty-one  times  by  tension;  the  initial  and  final  load  being  a 
tensile  stress. 

While  under  tensile  stress  ample  time  was  allow'ed  the  specimen  to 
elongate  nearly  all  tbe  load  would  cause. 

The  intervals  under  the  compression  stress  were  3  to  5  seconds  each. 
The  tendency  to  deflect,  would,  it  was  thought,  have  cansetl  ultimate 
failure  by  lateral  deflectjon  had  the  maximum  compression  stress  been 
prolonged. 

Specimen  has  a  perment  set  of  extension  ".065,  permanent  deflection 
".05  in  6  inches. 

Specimen  turned  down  to  ".798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5". 


AppUed  londe. 

Id  gMged  l™gth. 

BcinnrVa. 

Tot]ll. 

^\^"r 

El™^™ 

set. 

Pound,. 

IS 

7.500 
10.000 

13 

17.500 

gs 

2S.000 
27.600 

gffi 

0.1100 

as 

M.500 

as 

10.000 

ss 

n.500 

Hg'.MO 

a»,ooo 

si 

41,000 

«:«» 

(2.  wo 

«.000 
44.430 
30.100 

loioDO 

a).  000 

25.000 

solooo 

35.000 

» 

Is 

00,000 

n.Doo 
«,ooo 
00,000 

TO.DDO 

71,000 
JiOOO 
73,000 

US 

70.000 
77,000 

:a,ooo 

79,000 
HI,  000 

ss 

83.000 

M.000 
BB,000 

m.ooo 

88.000 
88.W0 

Indt- 

.0007 
.««17 

!0035 
.0043 

'.WK 
.0071 
.0U8U 

IncK. 

iDltialload. 
KlniUcUmlL 

-0. 

;!!£ 

'.<mo 
-as 

.OXJU 

.1140 

AtliiiMiurriiptun- 

" 

'•"-  .i 

Elongation  of  inch  sections:  "AS*,  ".20,  ".15,  ".16,  ".16. 
Diameter  at  fracture,  ".56;  areii,  ,li46  square  inch. 
Contraction  of  area,  50.8  per  cent. 
Fractured  1",45  fjrom  the  neck.    Apjiearauce,  fine  silky. 
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TEMPEBATURE  TESTS. 


Fo.  6240. 

Mark  4« 

Same  form  as  No.  5239. 

Overstrained  with  65^000  poands  per  square  inch  tensile  stress,  after 
which  alternate  stresses  of  tension  and  compression  were  applied  of 
50,000  pounds  per  square  inch  each. 

The  stress  in  each  direction  was  applied  seventy-five  times,  ending 
with  a  load  in  the  compression  direction. 

At  the  close  of  the  repeated  loadings  the  specimen  had  a  permanent 
set  of  extension  of  '^04  in  5  inches  and  was  deflected  latersJly  '^02  in 
length  of  6  inches. 

Specimen  turned  down  to''.798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5'\ 


\ 


Applied  loftdB. 


Total. 


PaundM. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15.000 
17,500 
20,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
81,000 
31,500 
82,000 
32.500 
33,000 
33,500 
34,000 
84,500 
35,000 
35,500 
36,000 
36,500 
87,000 
37,500 
38,000 
38.500 
39,000 
39,500 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
43,500 
44,000 
36,300 
0 


Per  sanare 
iDcn. 


Pounds. 


1 
5 

10 
15 
20 
25 
30 
35 
40 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
67 
58 
59 
60, 
61 
62 
63 
64 
66 
66 
67 
66 
69 
70 
71 
72 
73 
74 
75 
7ft 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

uoo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


In  fcauged  length. 


Elongation. 


Inch. 

0. 
.0007 
.0015 

'  .0023 
.0031 
.0040 
.0048 
.00.58 
.0071 
.0099 
.0108 
.0115 
.0125 
.0136 
.0147 
.0161 
.0173 
.0188 
.0205 
.0225 
.  0252 
.0274 
.0302 
.0350 
.0393 
.0443 
.0485 
.0550 
.0622 
.0712 
.0770 
.0829 
.0882 
.lOK 
.1103 
.12 
.125 
.14 
.15 
.16 
.18 
.20 
.22 
.236 
.25 
.28 
.30 
.33 
.38 
.43 
.49 
.56 
.88 


Set. 


Juch. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

.0005 
.0023 


1.18 


0060 


01  lis 


(I28'J 


(1582 


.0956 


Kemarks. 


Initial  loaj. 


Tensile  ntmigth. 
At  lime  of  riiptiiro. 
—23.6  per  cent.     • 


Elongation  of  inch  sections,  ".3:5,  ".39»,  ".17,  ".16,  ".14. 
Diameter  at  fracture,  ".55 ;  area,  .238  square  inch. 
Contraction  of  area,  62.4  per  cent. 
Fractured  1".85  from  the  neck.    AppearancCi  fine  silky. 


TEMPERATURE  TESTS. 
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Fo.  6550. 

Mark  4. 

Specimen,  9''  long,  ends,  IJ"  diameter,  stem,  &'  long  by  1".0092 
diameter. 

Initially  compressed  with  60,000  pounds  per  square  inch,  causing  a 
l^ermanent  set  of  ".0795  in  5". 

After  resting  9  days  stem  turned  down  to  "•714  diameter  and  tested 
by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loadB. 


Total. 


Potmdf. 
400 
2,000 
4^000 

e,ooo 

8,000 
10,000 
12.000 
12,400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15.200 
15,000 
10,000 
16,400 
10,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
10,600 
20,000 
4,000 
8,000 
12,000 
16,000 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
26.600 
26,000 
26,400 
26,800 
27,200 
37,600 
28,000 
28,400 
28,800 
29,200 
20,600 
80,000 
30.400 
30,800 
31,200 
31,600 


Per  square 
inoii. 


Pounda, 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 

48,eoo 

49,000 
50,000 
10,000 
20,000 
80,000 
40,000 
60,000 
51,000 
52,000 
63,000 
64,600 
65.000 
56,000 
57.000 
58,000 
50.000 
60,000 
61,000 
.62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
77.000 
78.000 
79,000 


In  gauged  length. 


Elongation. 


Ineh, 

0. 

.0005 
.0015 
.0025 
.0033 
.0043 
.0070 
.0090 
.0097 
.0108 
.0119 
.0130 
.0144 
.0160 
.0173 
.0190 
.0209 
.0231 
.0254 
.0281 
.0310 
.0350 
.0377 
.0411 
.0455 
.0488 
.0541 
.0463 
.0480 
.0500 
.0520 
.0549 
.0570 
.0590 
.0655 
.0700 
.0772 
.0815 
.0877 
.0933 
.0095 
.1073 
.1135 
.1183 
.1274 
.1370 
.1458 
.1528 
.1636 
.1713 
.1704 
.1950 
.206 
.215 
.23 
.25 
.27 
.29 
.30 
.32 
.35 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0021 


Kemarka. 


Initiaf  load. 


Rlastio  limit  about  29,000  pounds  per  stiuare  Inch. 


.0009 


0138 


.  0-_"J7 


.0440 


0G70 


U903 


1325 


1800 


G48 


TEMPERATURE   TESTS. 
No.  6550 — ^Gontinned. 


Applied  loAdii. 

In  ganged  length. 

Total. 

PersquAre 

iBCD. 

!fflongatJoo. 

Bet. 

Semarks. 

PoundM. 
32,000 
32,400 
32,800 
33.200 
33,600 
34,000 
34,400 
34,440 

a 

Pounds. 

80,000 
81.000 
82,000 
83,000 
84.000 
86,000 
86.000 
86.100 

Jnehet. 

.38 
.41 

Jfi«A. 

•                                                 *' 

.46 

.50 
.56 

.62 
.80 
.92 



• 

Teniiflefltmrgtli. 
At  time  of  rupture. 
—27.4  per  cent. 

0 

1.37 

Elongations  of  inch  sections:  ".19,  ".27,  ".62»,  ",21,  ".18. 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  54.7  per  eent. 
Fractured  3".4  from  the  neck.    Appearance^  fine  silky. 


TEUPEEATUBE  TESTS.  649 

No.  5551. 
Mabk  4. 

Same  form  as  No.  5550. 

iDttially  compressed  with  00,000  poan<l8  per  square  inch,  cansing  a 
pmnaneut  set  of  ",0785  in  5". 

After  resting  9  days,  stuiii  taroed  dowii  to  ".714  diameter,  and 
tested  tty  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Alvlitd  l<»d.. 

Id  g>ugnl  l.:ngll.. 

£<iii>Tki. 

Total. 

"S" 

ElaugalUm. 

s«t. 

a,  00* 

4.W» 

8]lllX» 
lO.OUO 
10,10U 

ii!a» 

ll.l!W> 

13,200 
U.«M 

U.*M 

ills 

1I;S 

n.&» 

IB,  MO 

a):  two 

la 
as 

S;S 

W.MO 
!8,WX) 

s»;coo 

31,200 
32,  WW 
32.400 
31.1100 

nleoa 

34iw« 
28,000 

Pimnd; 

kS 

10,000 

Ui,000 
20,000 

:s.ouo 

2C,00« 

2?; 000 

a,  000 

2»,000 

3i!uo» 

32,000 
33.D0V 

3(^000 
38,000 

BE 

«]ooo 

40.000 

60]000 
52.000 

so;  000 
ss.ooo 

00,000 

uiuoo 

as 

70,000 
T2.aoo 

IS 

si'.  000 

84;«oo 

m!ouo 

Rea 

-. 

ooos 

OIKB 
0032 
DU4I 
0043 

0047 
004S 

0063 
0082 

»lunrl 

1"" 

loUUillittd. 

ErMllcltmU. 
Ill  hoar. 

.ooos 

erioitiitll'Hi 

05IM 

own 
loIJ 

-0113 

.010.J 

.00.10 

lOGU 

22 
25 

M 
32 

m 

.  1770 

rciiKlIn  otronirth. 

0 

^23,0  per  cent. 

Elongation  of  inch  sections,  ".17,  ".21,  ".51,  ".21,  ".18. 
Diameter  at  fracture,  ".5U;  area,  .196  square  inch. 
Contraction  of  area^  51  per  cent. 
Fractured  at  the  middle  of  stem.     Appearance,  fine  silky. 


650  XSMFEBATI]!|UB  TEfiTB. 

Fo.  33456, 
Mabk  9. 

Initially  compressed  with  58,000  i>oand8  per  aqoare  inch,  caaamg  a 
permanent  set  of  ''.0488  in  5  inches^  stem  then  turned  down  fimm  ".7d8 
to  ''.7915  diameter  for  the  purpose  of  straightening,  then  strsuned  by 
tension  up  to  50,000  pounds  per  square  iiich,  then  compressed,  20  hoars 
after,  with  30,000  pounds  per  square  inch. 

Bested  19  months  8  days,  then  test  resumed  under  compression 
stress. 

Area  assumed  to  remain  at  ".492  square  inch. 

Gauged  length,  5".036. 

[See  Report,  1889,  page  434,  for  earlier  teste.] 


Applied  loads. 

In  gauged  length. 

Total. 

Per  saaare 
iaon. 

Compres- 
sion. 

Set. 

Bemarks. 

1 

Poundi. 
482 
4.920 
9,840 
12,300 
14,760 
15,252 
15, 744 
16,236 
16,728 
17,220 
19,680 
22,140 
22.632 
23,124 
23, 616 
24,108 
24,600 
25,092 
25,584 

• 

PowidM. 
1,000 
10,000 
20,0(K) 
25.000 
30, 000 
31,000 
32.000 
33,000 
34,000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000  ' 

Inch. 

0, 

.0015 
.0033 
.0040 
.0048 
.0050 
.0052 
.00&4 
.0056 
.0058 
.0066 
.0074 
.0075 
.0077 
.0070 
.0081 
.0082 
.0085 
.0087 

Iiieh. 
0. 

Tnltialload. 

»   0. 

a 

0. 
0. 
0. 

0. 

0. 

Compression  test  discontinued;  after  a  rest  of  4  hours  test  of  speci- 
men resumed  under  the  tensile  stress* 


TEHPEHATBRE   TESTB. 
Same  gaaged  lengtb  as  before  used. 


iudi. 


Ib  ganged  length. 
Eldngatlon.        6et. 


2t,MM 


^:SS 

H.OUO 
1(7.  MO 
B8,«00 
H,000 
M.OUU 
01,000 

ez,ooa 
uiooo 

KOOO 

«e,ooo 

osiooo 
00,000 

kIooo 

74,000 
78,000 

80.000 

82.000 

as 

IS 

04,000 
U.KO 

.0003 
.0095 

!oo9» 

.0101 

!o5o« 

•  osis 

.0697 

!0703 
ioBM 

iiflOO 

'.n 
'■*} 

'■n 

»■ 

29.  wo 

.uuj.; 

32,178 

.0421 

H.ttO 

.66(15 

40, 3M 

.1420 

U.2SD 

' 

.as 

Tvnoite  Rtrennth. 

Ai  timeolruplurt. 

— 1B.4  per  c«ut  Id  i  inrlieo, ' 


Diameter  at  fracture,  ".64;  area,  .322  uquare  iucli. 
Contraction  of  area,  34.6  per  cent. 

Fractured  1".6  from  the  neck.    Appearance,  tine  silky;  40  per  cent 
of  suriace  interspersed  with  tine  granulation. 
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TEMPERATURE   TEST& 


:So.  3355. 

% 

Mark  9. 

Diameter,  ".798. 
Sectioual  area,  .50  square  inch. 
Gauged  length,  6''. 

Tension  stresses  applied  up  to  70,000  poonds  per  square  inch,  causing 
a  permanent  set  of  ".1202. 
Bar  allowed  to  rest  18  months,  then  tension  test  resumed* 

[See  Beport,  1889,  page  435,  for  original  test] 


Applied  loada. 

sqv 
acii 


Total. 


Pounds. 
500 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
30,000 
35,000 
30,000 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,500 
40,000 
40,000 


40,000 
40,500 
41,000 
40,500 


41,000 
41,500 
42.000 
42,500 


40.000 
:i5.000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5.  too 
10,000 
15,  OCO 
20,(00 

2rt,  000 

30,000 
25,000 


Per  square 

iDC 


'Elongation. 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
60,000 
70,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78.000 
79,000 
80,000 
80,000 
80,000 
80,000 
80.000 
80.000 
80,000 
81,000 
82,000 
81,000 
81,000 
81,000 
81,000 
81,000 
81,000 
81,000 
82,000 
83,000 
84,000 
85,000 
85,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20.000 
30,000 
40, 000 
50,000 
00,000 
50,000 


In  gauged  lengths. 


Inch. 


.1218 
.1238 
.1255 
.1273 
.1290 
.1308 
.1290 
.1273 
.1267 
.1238 
.1220 
.1308 
.1326 
.1309 
.1326 
.1329 
.1330 
.1332 
.1335 
.1336 
.1337 
.1340 
.1341 
.1344 
.1348 
.  1352 
.1360 
.1365 
.1368 
.1370 
.  1372 
.1376 
.1028 
.1642 
.1682 
.  1715 
.1757 
.1860 
.1892 
.1890 
.1913 
.  1973 
.2110 
.2285 
.2332 
.  2322 
.  2302 
.2282 
.2260 
.2240 
.  2216 
.2191 
.2164 
.2150 
.2170 
.2192 
.2213 

.  22:ir. 

.2258 
.2240 


Set. 


Inch. 

.1202 


.  rj02 


.  120  J 


12li5 


1225 


Kemarln. 


Micrometer  reset  aocording  to  la«t  observation  of 
psrmaaentt  sat. 


ElasticUmlt. 

After  5  minntet. 
After  10  minates. 
After  IS  minates. 
After  30  minutes. 


After  2  minates. 
After  4  minutes. 
After  6  minutes. 
After  8  minutes. 
After  10  minutes. 
After  12  minutes. 


After  5  minutes. 
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TEUPERATDRE   TESTS. 
No.  3355— Continued. 
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AnIMhma,. 

iDgUg^lMlEtt"- 

TotaL 

'•S-X" 

KlonoU... 

Sot. 

Benurk*. 

X.OM 
19.000 

lO.oa*. 

fi.OOO 
*2M0 
14,000 
W.DOO 

mIood 

47,000 
tf.000 
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Test  diacontiimed  before  ruptare  of  the  bar  was  completed. 
When  the  stress  was  released  local  contraction  was  going  on  rapidly 
nnder  a  total  toad  of  45,000  pounds  tension. 

MeasnriDg  the  specimen,  the  diameters  were  as  fbllows; 


.  TTTT 


Spedmen  tmned  down  to  ".672  aniform  diameter  and  test  renamed. 

P^«BeDt  sectional  area  .355  square  inch. 

Tensile  strength,  3S,200  poands  =107,610  youods  per  square  inch  on 
the  area  as  turned  down. 

The  si>ecimen  fractured  at  the  neck,  3"  from  the  place  of  greatest 
contraction  before  turning  down.    Appearance,  silky,  oblique. 

IMameter  at  fracture,  ".58;  area,  .264  square  inch. 

Contraction  of  area,  25.6  per  cent. 
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TEMPERATURE   TE8T8. 


TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  TENSILE  STRENGTH,  AKD 
ELONGATIONS  AFTER  VARIOUS  TREATMENTS  AND  ALSO  WITHOUT 
TREATMENT. 

STEEL  BAR  NO.  1. 


No.  of 
test 


5242 
3346a 


Treatment. 


None , 

CompreMed  with  56,000  poands  per  eqnare  inch. 
Bested  10  months  then  tested  by  tension 


Elastic 

limit  per 

square 

inch. 


Powndf. 
59,800 

46.000 


Tensile 

strength 

per  square 

inch. 


EloDjnitMa 
Jn  5  incbes. 


78,800 
80,000 


P«rerat 
2&0 

24.0 


STEEL  BAB  NO.  4. 


5548 
5549 
5550 

5551 
3343a 


3344a 


8347a 


3348a 


3349a 


8352  < 


88(8a 


S364« 


None 

do 

Compressed  with  load  of  40,000  poands  per  square 
inch,  then  rested  9  days 

do , 

Compressed  with  60,000  pounds  por  square  inch, 
then  loaded  with  50,000  pounds  per  square  inch 
tension,  then,  after  restinc  18  months,  tension 
loads  resumed  and  elastic  mnit  found  to  be 64,550 
pounds  per  square  inch.  Again  compressed  with 
00,000  pounds  per  square  inch,  then  ruptured  by 
tension , 

Compressed  with  60,600  pounds  per  square  inoh, 
then  loaded  with  70,000  pounds  per  square  inch  ten- 
sion, rested  18  months,  then  tnision  test  resumed 
and  elastic  limit  found  to  be  88,000  pounds  per 
square  inch;  rested  85  days,  then  compressed 
with  50,000  pounds  per  square  inch,  then  rup- 
tured by  tension 

Compressed  with  60,000  pounds  per  square  isch. 
Rested  19  months,  then  testeii  by  tension,  the 
elastic  limit  was  48,000  poands  per  square  inch. 
Loaded  up  to  60,000  pounds  per  square  inch  ten- 
sion; rested  15  dars,  then  loaded  with  60,000 
pounds  per  square  inch  compression,  and  with 
74,000  pounds  per  square  inch  tension  and,  after 
heatins  a  dull  red  color  and  cooling  in  the  open 
air,  test  resumed  by  tensiea 

Compressed  with  59.000  pounds  per  square  inch. 
Bested  10  months,  then  loaded  up  to60,000  pounds 
per  square  inch  teasi<m.  Elastic  limit  at  this 
time  is  48,000  pounds  per  square  inch.  Bested  15 
days,  then  compressed  with  60,000  pounds  per 
square  inoh,  and,  after  resting  2  days,  test  re- 
sumed by  tension 

Compressed  with  59,000  pounds  per  square  inch. 
Bested  19  months,  then  loaded  oyt«iBion  up  to 
60,000  pounds  per  square  inch.  The  elastic umit 
being  46,000  pounds  per  sqnare  inch.  Bested  2 
months  and  20  days,  then  loaded  alternately  20 
times  each  with  70,000  )M>unds  per  so uare  inch 
tension  and  50,000  pounds  per  square  Inch  com- 
pression. The  last  load  being  compression,  then 
bar  ruptured  br  tension 

Compressed  with  50,000  pounds  per  square  inoh. 
Bested  19  months,  then  recompressed  with 
65,000  pounds  per  square  inch,  and  afterward 
tested  by  tension , 

Compressed  with  61,000  poands  per  square  inch. 
Bested  19  months,  then  loaded  with  60, 000  pounds 
per  square  inch  tension,  the  elastic  limit  being 
48,000  pounds  per  sqnare  inch.  Bested  2  months 
and  20  days,  then  loaded  alternately  50  times, 
each  with  70,000  pounds  per  square  inch  tension, 
and  50,000  pounds  por  squsre  inoh  oompreesion, 
the  last  load  being  compression,  and  afterwaxda 
ruptured  by  tensuin 

Compressed  with  69,000  pounds  per  square  inoh, 
then  loaded  with  67,009  pounds  per  square  inch 
tension,  afterwards  loaoed  with  35,000  pounds 
per  souare  inch  oompression,  then  with  65,000 
pounds  per  square  inch  tension.  Bested  18 
moaths,  then  test  resumed  by  tension.*... 


61,000 
59,000 

29,000 
30,000 


69,500 


75,000 


86,000 
86.2U0 

86.100 
86.000 


2Gl4 
24.0 

27.4 
SSlS 


90.450 


18.6 


97,250 


80.600 


88,600 


91.520 


87,030 


91,210 


9U120 


14.0 


I&8 


2L0 


20,0 


23.8 


11.0 


n.1 
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TABLE  SSOWISG  FINAL  ELASTIC   LIMITS.  STRENGTH,  £rC.— Continued. 

BTEBt  BAB  MO.  l.—Continned. 


So.  of 
leat. 

TiMtmcut. 

T«UBi]e 
»i™t.«th 

SSK 

E338 
•Ul 

Loaded  altonuMv  with  W.OOO  pnindu  per  sqiuir* 
Inch  Uniif OD  md  wimprMiilon,  twenCy-m*  (Imes 

ioltlBl  aiHl  final  load  b«lnB  taniion.    Bu  than 

7(l,«» 

Prmil<(». 

«g,ge« 

88.IW 
88,8^0 

Pit  MM. 

as.  3 

23.8 

M.WO 

STBXL  BAB  NO.  «. 


I34SJ> 
33» 

W.OOO 

61,000 
80,000 

t5,lW 

t«,eso 

... 

19.4 
IT.  8 

KMlsd  ID  moDlhs  1  daTi.  Ihen  Iwited  by  com- 
pr«^np^  SaOOO^nnrtj^r  «,nare  inch. 

Loaded  irlCh  lO.OW  ponnds  per  Hoare  Inch  tan- 
■lon.    Boned  18  month.,  then  ieulon  Mt». 
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MISCELLANEOUS  STEEL  SPECIMENS. 


TEKSILE  TESTS  OF  STEEL  EEPBESEHTnTG  METAL  IH  HXTUBSS 

FOB  HTBROSTATIG  TESTS  OF  HOOPS. 


JFofrm.  of  specimens.  • 
^  XT 


N 


m 


No.  6161. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  10,520  pounds  =  42,080  poands  per  square  inch. 

Tensile  strength,  21,590  pounds  =  86,360  pounds  per  square  inch. 

Elongation  in  3  inches  ".65  =  21.7  per  cent. 

Elongation  of  inch  sections :  ".14,  ".31*,  ".20. 

Diameter  at  fracture,  ".45;  area,  .159  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Fractured  1".4  from  the  neck.'  Appearance,  silky. 

No.  4904. 

Diameter,  ".506. 

Sectional  area.  .20  square  inch. 

Elastic  limit,  9,440  pounds  =  47,200  pounds  per  square  inch 

Tensile  strength,  16,560  pounds  =  82,800  pounds  per  square  inch. 

Elongation  in  2  inches,  ".41  =  20.5  per  cent. 

Elongation  of  inch  sections:  ".20,  ".21*. 

Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 

Contraction  of  area,  37.1  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  silky,  irregular  surface. 
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MISCELLANEOUS  STEEL  SPECIMEiNii. 
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MISCELLANEOUS   STEEL   8PECIHEN& 


TEKBILE  TEST  OE    8PECIMEHS  EEPEESEHTIVG    METAL  JX  FIX- 
TUBES  FOB  STBAnmro  s  nrcH  tube. 


K 


<z 


i 


yi 


IN 


T 

i. 


Ko.  4356. 

Marks,  V.m' 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,840  poand8=55,360  pounds  per  sqnare  incb. 

Tensile  strength.  25,270  poand8=:101,080  ponuds  per  square  inch. 

Elongation  in  3  inches,  ".54=:18  per  cent. 

Elongation  of  inch  sections:  ".10,  ".33*,  ".11. 

Diameter  at  fracture,  ".43;  area,  .146  square  inch. 

Contraction  of  area,  41.9  per  cent: 

Appearance  of  fracture,  silky. 

No.  4367. 

Marks,  ^;,Yu 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,250  poandS3c:53,000  pounds  per  sqnare  inch. 
Tensile  strength,   24,210  x>ounds=:96,840  pounds  per  square  inch. 
Elongation  in  3  inches,  ".38=12.7  per  cent. 
Elongation  of  inch  sectioDS:  ".16*,  ".13,  ".09. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Appearance  of  fracture,  granular^  radiating  firom  a  dull  spot  at  tite 
circumference. 


MiaCELLANEOUS   STEEL    SPECIMENS. 
*  No.  4382. 


Marks,  ^f  g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leiigtli,  3". 


Applied  l«d>. 

'i^fS'l 

CC«l9il-« 

DgHtloO 

WL 

SuMe»»i™ 

RcmarkB. 

Total. 

^LX'" 

3,7M 

ji 

8.T6U 
10.000 

io.aso 

10,500 

iiiooo 

12!  000 

iilsoo 

laisoo 

UIOOD 
1*,500 
1G.O00 

ar 

1S.00D 

S:SS 

21.000 

pound.. 
1,000 

G.OOO 

20!  000 
2^.000 
3D,U00 
M.OUO 

uioDO 
42.000 

43.000 
44,000 
4S,000 
47.000 
48,000 
»,000 
1(2,000 
.H.OOO 

•so,  000 
Ba,ooo 
oo.ooo 

04,000 
88,000 
13,000 
78,000 
80,000 
84,000 
88,000 

as,.m 

t.                     0 

.oonioo 

.IX>02a7 

ioouwio 
!ooflJOo 

."017433 

:o283 

!m33 
.0567 

Inch. 

000067 

oooauo 
oouiuo 

00IK4 

001:31 

OOUJ 
00511 

0050 
0407 

Inch. 

Inch. 

Initial  loud. 
Elutle  limit. 

luiiiilla  alnugtb. 

»■ 

0. 

0- 

1 

Tciulla  atiMicth  p«r  iqauv  Inob  of  orlginkl  a«tli>ii. 

KlHtloliBitp«raDmkraiiicbororiclnJ>«liou 

" "-nperlDcbaftamptun 


EtoBsnUOD  iicr  In 
Badaetiim  In  diu 
Sadiutlaniaim 

Paaitlan  0rTmpML 

Chsnatar  of  Inekea  (arho* gtuiDlBr.  ta 
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MISCELLANEOUS   igTEEL   SPECIMENS. 


No.  4383. 

Marks,  \^i'^ 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12, 500 

13,000 

13,500 

14.000 

14,500 

15,000 

15,500 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 


Per  flqnare 
luc 


rani 
ten. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
•20,000 
25,000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,  (MK) 
54,000 
56,000 
58,000 
60,000 
62.000 
64.000 
68.000 
72,000 
76.000 
80,000 
84,000 


Elongation 
per  inch. 


Inch, 

0. 
.000100 
.000300 
.000433 
.000600 
.000767 
.000033 
. 001133 
.001233 
.002000 
.003833 
.006267 
.006607 
.007600 
.008067 
.008833 
.000667 
.010667 
.011400 
.  012333 
.014000 
.016033 
. 017733 
.020033 
.  022033 
.  024,167 
.026700 
.029933 
.032667 
.0400 
.0500 
.0633 
.0833 
.1333 


Suoceflsive 

eloneation 

per  Inch. 


Jneh. 

.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000200 
.000100 
.000767 
.001833 
.002434 
.000400 
.000933 
.000467 
.000766 
.000834 
.001060 
.000733 
.000933 
.001667 
.002033 
.001700 
.  OU'i^iOO 
. 002000 
.002:i34 
.  0023:13 

.oo:rj33 

. 002734 

.007333 

.0100 

.0133 

.0200 

.0600 


I 


Permanent 
•et. 


Inek, 


0. 
0. 


0. 

6." 

".Oioivj' 


Snccesaive 

Iieniianout 

set. 


Iheh. 


Inilial  load. 


.000167 


Klasticllmtt. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  nection ponnds. .    81.  Mq 

Kla^tic  limit  per  snuare  inch  of  original  section do.   .    34. UM 

Klungation  perincn  after  rupture inch. ..      .13*7 

Klongiiiion  per  inch  under  strain  at  claNtic  limit .' do ....  0tllS3 

lli'duotion  in  diameter  at  point  of  rupture do. . .        .051 

Rodnction  in  area  after  rupture,  per  cent  of  ori<f iiial  HK'tion   19. 1 

rosition  of  rupture ".9o  from  theneek 

Character  of  broken  surface flaky  surface,  witU  |mt<r|ie8  of  granular  and  silky  metal  interspeiwd 

I^loagation  of  inch  tections ".13^  'M4,  "J4* 


HISCGLLAKEOUS   STEEL   SPECIMENS. 
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TENSILE  TESTS  OF  STEEL  SPECIMENS  FROM  A  ROLLED  BAR. 

Tested  for  the  purpose  of  compariug  the  Bethlehem  Iron  Oompany- a 
itiachine  with  the  testing  machine  at  this  arsenal. 
Length  of  stem,  4'^     Diameter^  l'M28.    Sectional  area,  1  square  inch. 


No.  of 
teat. 


) 


4688.. 
4680.. 
4690.. 
4601.. 
4602. . 
4633.. 


Kurks. 


CT4-L, 
CTr-L4 
CT4-L, 

CTr-U 
CJT4 — Li|( 


ElMtio 

limit  per 

•quarelnch, 


PowndM, 

47,560 
44,840 
44,690 
43,970 
44,910 
45,370 


Tensile 

strength 

per  sqiuure 

inch. 


P0UH1U. 
77,410 

77,408 
77,335 
77,:r90 
77, 030 
77,188 


Elongation  in 
4  inches. 


Tneh. 
.94 

.87 
.89 
.93 
.94 
.97 


Percent. 
23.5 
21.8 
22.3 
23.3 
23.6 
24.3 


Diameter 
at  frac- 
ture. 


Inch. 
.91 
.91 
.91 
.91 
.91 
.91 


Area. 


Sq.  inch. 
.650 
.650 
.650 
.650 
.650 
.650 


Contrac 

tion  of 

area. 


Percent. 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 


No.  of 
Umt. 


\  4688. 
I  4Gt)9. 
'  4CO0. 
!  4fl91. 
4002. 


Elongation  of  lno£ 
sections. 


//      11       II     II 

.14..  33*,.  32*,.  16 
.13,. 23,  .36*,.  15 
.12,. 22,  .39*,. 16 
.14,. 25,  ..W*..16 
.14,. 28.  .37*,.  15 
.15,. 33*,. 34,    .15 


Appearance  of  finacture. 


Silky... 

do. 

.....do. 

do. 

do. 

do 


I)aratioi\  of  tests. 


To  elastic 
limit. 


2 
2 
2 
1 
2 
2 


10 
5 
35 
54 
18 
10 


Elastic 

limit  to 

maximnm 

load. 


/  // 

6  30 

8  0 

6  45 

6  10 

6  30 

5  10 


Maximnm 
load  to  time 
of  rupture. 


2 
2 
2 
2 
2 
2 


n 

6 

0 

35 

7 

20 
18 


The  elastic  limits  of  above  specimens  were  taken  from  observations 
:it  the  beam  of  the  weighing  scale.  It  was  found  that  each  of  the 
.specimens  possessed  a  well-defined  yielding  point,  after  which  elonga- 
tion continued  for  a  brief  interval  under  diminished  loads.  The  maxi- 
iiium  stress  reached  before  yielding  occurred  is  recorded  as  the  elastic 
limit.  A  more  critical  and  probably  more  exact  definition  obtained 
rrom  micrometer  observations,  would  have  placed  the  elastic  limits  from 
100  to  400  pounds  lower  than  here  recorded. 

Following  the  example  of  the  Bethlehem  tests,  no  change  in  the  rate 
of  speed  was  given  for  a  short  time  preceding  the  time  of  maximum  load 
and  the  time  of  rupture. 

The  contraction  of  area  being  uniform  within  measurable  limits,  it  is 
ilioiight  that  the  interval  of  time  between  the  maximum  load  and  the 
t  i  me  of  rupture  is  an  index  of  the  speed  of  the  test  at  the  critical  period 
of  maximum  load.  If  such  is  the  case  the  time  of  these  tests  was  prac- 
tieully  a  little  longer  than  the  Bethlehem  tests,  and,  from  the  behavior 
of  the  metal,  it  is  thought  that  an  acceleration  in  the  speed  of  testing 
ut  the  time  of  reaching  the  maximum  load  would  have  caused  an  ap- 
parent tensile  strength  a  little  higher  than  here  recorded,  but  not  more 
than  100  to  300  pounds  would  be  expected. 
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KISCELLANEOUS   STEEL   8PECIMEKS. 


BTBEL  OASTINQa  FORWAEDED  BT  LT.OOL.J.P.FAMLET  FROM  I.G.JOSWMOa^^  00. 

SFUTTEJf  DUYTIL^N.  T. 


No.of 
tost. 

Mark 

Ml 

■peci- 
men. 

Di. 
tor. 

Sec- 
tional 

Ultimato 
strengtii. 

M.m     . 

AvM  si  flcaetnrab 

Oon- 

trae- 

tkm. 

of 

Appaaraaea  of 
inotan. 

Total. 

Ftor 

•qnare 
imeh. 

^gr?fir 

5285 
5286 
5287 
5288 

• 

•  • 

•  •  • 

■  •  •  • 

Jnek, 

.504 

.510 

.307 

.508 

Sq.in. 
.20 
.204 
.202 
.203 

• 

Foundt. 
19.340 
21.510 
15,320 
13.070 

Foundt. 
9^700 

105;440 
75,840 
64.380 

JiidL 
.04 
.07 
.06 
.28 

FtrwL 
4.0 
7.0 
6.0 

810 

JMaa.  .487=a8A 
Diaa.  .488=.186 
Diam.  .486=.]88 
I>iam..48«=J4» 

IVret 
S.0 
4.4 
4.9 

918 

JIbe  craaabr. 

EST. 
Ooane  sraftahr. 
Silky  aasratod. 

ENDURANCE  OF  ROTATING  SHAFTS 


CAST-IRON,  COLD-ROLLED  IRON  AND  STEEL. 


ENDUEANCE    OF   EOTATING   SHAFTS.  G71 

EHBITSANCE  OF  BOTATINO  SHAFTS. 

>io.  30. — Cast  fgun]  (ran  bar  Jfo.  4. 

The  speed  of  the  previons  mn  of  37,131)^00  rotations  was  400  per 
ininnte. 
Diameter  ".905.    Speed  of  rotatioti,  2,200  per  tuioute. 
Length  between  end  bearings,  33". 
DeflectioDS  measared  on  chord  of  10". 


Vaii- 

tlOM. 

flccUons. 

forde- 

S«U. 

Ramirk*. 

■& 

'sr 

Total, 

On 

Bne. 

Un- 

L«d«l 

Un- 
liHded. 

Pmindt 
15.000 

0 

■jj.ai.aw 

37,151.901) 

Inch. 

/kA. 

i«A. 

JmA. 

ImA. 

Bh  removBd  from  mn- 
ohlBBimdrMiiilljMr 
uid  ■  nionUin.      Sm 

Snr^nnT'MrrtTlfl 
buriDirofl«rred.ic.^ 

to  ".m  diameter  by 

After  abave-meutiuned 

.,810 

:2oog 

.0.80 

,0007 

*.6M 

3T.lM,g50 

- 

6 

,2010 

[low 

.1818 

.1008 

.DIM 

.0002 

1D.IM 

.20IS 

iaioe 

.1818 
:i613 

.2V02 

ioiBO 

!ooos 

SCOW 

3T,IS7.0«I 

:boos 

:i813 

,2008 

.0100 

.0008 

.200! 

.OlSB 

ioooe 

w,m 

17,277.000 

.2000 

:2oio 

:i8u 

:3002 

:S 

.0001 

!0008 
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No*  112. — Cold-rolled  iron  bar. 

Diameter  V.    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maicl- 
ninin 
fiber 
stress 

per 

square 

inch. 

Pound*. 
20,000 

Kumber  of  rota- 
tions. 

Micrometer  readings  for  de- 
flections. 

Succes- 
sive. 

TotflJ. 

On 

line.. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Deflec- 
tions. 

Seto. 

Bemarka. 

0 

\0 

a 
b 

.1997 
.2003 
.2009 

Inch. 
.1841 
.1845 
.1852 

Inch. 
.1996 
.2002 
.2008 

IneK 
.0155 
.0167 
.0156 

Inch. 
.0001 
.0001 
.0001 

. 

5,000 

5,000 

a 
b 
e 

.1996 
.2002 
.2010 

'  .1838 
.1845 
.1852 

•  1996 
.2002 
.2008 

.0158 
.0157 
.0156 

0. 
0. 
.0002 

5,000 

10,000 

a 
b 

G 

.1998 
.2003 
.2010 

.1839 
.1845 
.1852 

.1996 
.2002 
.2008 

.0157 
.0157 
.0156 

.0002 
.0001 
.0003 

25,000 

0 

10,000 

a 
b 

e 

.1998 
.2003 
.2011 

.1790 
.1807 
.1812 

.1996 
.2002 
.2008 

.0197 
.0195 
.0196 

.0002 
.0001 
.0003 

t 

5,000 

15,000 

a 
b 

.1996 
.2003 
.2011 

.1798 
.1806 
.1813 

.1006 
.2002 
.2009 

.0198 
.0196 
.0196 

0. 
.0001 
.0002 

\ 

5,000 

•      > 

20,000 

a 
b 
c 

.1097 
.2003 
.2010 

.1799 
.1805 
.1812 

.1995 
.2002 
.2008 

.0196 
.0197 
.0196 

.i)002 
.0001 
.0002 

1 

30,000 

0 

20,000 

a 
b 
e 

.1998 
.2003 
.2011 

.  1761 
.1767 
.1774 

.1996 
.2002 
.2009 

.0235 
.0235 
.0235 

.0003 
.0001 
.0002 

5,000 

25,000 

b 

9 

.1998 
.2003 
.2011 

.1760 
.1767 
.1776 

.1995 
.2001 
.2008 

.0235 
.0234 
.0232 

.0003 
.0002 
.0003 

5,000 

30,000 

a 
b 

0 

.1997 
.2003 
.2011 

.1759 
.1786 
.1774 

.1995 
.2002 
.2008 

.0236 
.0236 
.0234 

.0002 
.0001 
.0003 

35, 000 

0 

30,000 

a 
b 

9 

.1998 
.2003 
.2011 

.  1722 
.1728 
.1736 

.1996 
.2002 
.200< 

.0274 
.0274 
.  02V2 

.0002 
.0001 
.0003 

5,000 

35,000 

a 
b 

0 

.1996 
.2004 
.2011 

.1720 
.1728 
.1734 

.1996 
.2001 
.2008 

.0276 
.0273 
.0274 

0. 
.0003 
.0003 

5,000 

40,000 

a 
b 

9 

.1997 
.2002 
.2011 

.1721 
.1727 
.1734 

.1994 
.2001 
.2008 

.0273 
.0274 
.0274 

.0003 
.0001 
.0003 

10,000 

50,000 

a 
b 
e 

.1997 
.2003 
.2011 

.1720 
.1728 
.1735 

.1995 
.2001 
.2008 

.0275 
,0273 
.0273 

.0002 
.0002 
.0003 

40,000 

f 

50,000 

ft 
b 
c 

.1998 
.2004 
.2011 

.1683 
.1687 
.1695 

.1994 
.2000 
.2008 

.0311 
.0313 
.0313 

.0004 
.0004 
.0003 

5,000 

56,000 

a 
b 

.1995 
.2003 
.2012 

.1679 
.1686 
.1694 

.1994 

.2000 
.2008 

.0315 
.0314 
.0314 

.0001 
.0003 
.0004 

6,000 

60,000 

a 
b 
0 

.1996 

.2004* 

.2011 

.1879 
.1686 
.1695 

.1994 
.1999 
.2007 

.0315 
.0313 
.0312 

.0002 
.0005 
.0004 

10,000 

70,000 

a 
b 

0 

.1097 
.2006 
.2012 

.1677 
.1686 
.1604 

.1994 
.1999 
.9008 

.0317 
.0313 
.0314 

.0008 
.0007 
.0004 
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No.  112. — ColdrTolled  iron  bar — Continued. 


Maid- 

mum 

fiber 

strees 

per 

square 

inch. 

Nnmlier  of  rotft- 
tions. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sucoes- 
siTe.' 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounda. 
45,000 

0 

5,000 

5,000 

10,000 

m,ooo 

70,000 
75,000 
80,000 
90,000 
211,000 

a 
h 

e 

a 
b 

« 

a 
6 

e 

a 
b 

Inch. 
.1999 
.2005 
.2012 

.2003 
.2008 
.2013 

.1968 
.2000 
.2015 

.2006 
.2002 
.2017 

Inch. 
.1640 
.1648 
.1658 

.1638 
.1643 
.1658 

.1631 
.16U 
.1660 

.1635 
.1610 
.lb48 

Ineh. 
.1994 
.1999 
.2006 

.1993 
.1997 
.2005 

.1988 
.1997 
.2004 

.1990 
.1994 
.2003 

Inch. 
.0354 
.0351 
.0353 

.0355 
.0354 
.0852 

.0357 
.0353 
.0354 

.0355 
.0354 
.0355 

r 

Ineh. 
.0005 
.0000 
.0006 

.0010 
.0006 
.0008 

0. 

.0012 
.OOU 

.0016 
,0008 
.0014 

The  temperatnre  of  the 
bar  at  the  fflose  of  this 
run  had  increased  to 

,    aboutlOOop. 

B^r  ruptured.    Temper- 
ature about  300°  F. 

« 

• 

No.  113. — Cold-rolled  iron  bar. 

Diameter,  1")  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
streea 
•    per 
square 
inch. 

y  umber  of  rota- 
tions. 

Mlorometer  readinga  for  de- 
flections. 

Deflee- 
tions. 

Sets. 

Remarks. 

Sucoes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

PmtndM. 
46,000 

0 

0 

a 
b 

e 

Ineh. 

.1996 
.2004 
.2001 

Inch. 
.1638 
.1653 
.1645 

InOi. 
.1998 
.2002 
.1998 

Inch. 
.0365 
.0349 
.0353 

Ineh. 

.0003 
.0002 
.0003 

10.000 

10,000 

a 

h 

0 

.1991 
.2011 
.2003 

.1634 
.1647 
.1041 

.1989 
.1990 
.1996 

.0355 
.0352 
.0355 

.0002 
.0012 
.0007 

10,000 

20,000 

b 

c 

.2009 

.2006 
.2007 

.1630 

.1646 
.1641 

.1995 

.1998 
.1996 

.0356 

.0352 
.0855 

.0014 

.0008 
.0011 

Temperature  of  bar  in- 
creased slightly. 

10,000 

30,000 

a 
b 
e 

.1997 
.2005 
.2011 

.1632 
.1643 
.1636 

.1991 
.1996 
.1995 

.0359 
.0353 
.0359 

.0006 
.0009 
.0016 

io,ogo 

40,000 

a 
b 

c 

.1990 
.2020 
.2009 

.1630 
.1643 
.1636 

.1988 
.1997 
.1994 

.0358 
.0354 
.0358 

.0002 
.0023 
.0015 

10,000 

50,000 

a 
b 
e 

.1905 
.2022 
.2007 

.1631 
.1643 
.1632 

.1989 
.1996 
.1992 

.0358 
.0353 
.0360 

.0006 
.0026 
.0015 

60,000 

100,000 

a 

b 

e 

.1975 

.2037 
.2015 

.1608 

.1632 
.1638 

.1975 

.2006 
.2004 

> 

.0367 

.0374 
.0366 

0. 

.0031 
.0011 

Temperatnre  of  bar  about 
180OF. 

* 

7,000 

107.000 

Bar  ruptured. 

The  temperature  of  the 
bar  increased  gradu- 
ally during  eaon  sue- 
oessiTO  run. 

H.  Ex.  161- 


43 


674 


ENDURANCE  OF  ROTATING  SHAFTS. 


No.  114. — ColdrroUed  iron  bar. 

Diameter  V'}  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  3^\ 
Deflections  measured  on  chord  of  10'^ 


Hftxi- 

mnm 

fiber 

streM 

per 

squftre 

inoh. 

Number  of  rota- 
tions. 

IClcrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Saooet- 
fire. 

Total. 

Oa 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds 
45,000 

0 

I 
0 

a 
b 
e 

Jneh. 
.2014 
.1967 
.2007 

Inch. 
.1657 
.1630 
.1651 

Inch. 
.2012 
.1984 
.2004 

Ineh. 
.0355 
.0364 
.0353 

Inch. 

.0002 
.0003 
.0003 

10.000 

m 

10,000 

a 
b 

0 

.2017 
.1086 
.2010 

.1664 
.1630 
.1649 

.2010 
.1082 
.2002 

.0356 
.0352 
.0853 

.0007 
.0004 
.0008 

10,000 

20,000 

a 
b 

.2010 

.1998 
.2011 

.1653 

.1627 
.1648 

.2008 

.1984 
.2001 

.0865 

.0367 
.0353 

.0011 

.0014 
.0010 

Temperature  of  bar  in- 
creased  sUi^tly. 

10,000 

30,000 

a 
b 
c 

.2012 
.2002 
.2014 

.1640 
.1628 
.1646 

.2006 
.1964 
.2001 

.0357 
.0856 
.0355 

.0006 
.0018 
.0013 

10,000 

40,000 

a 
b 
e 

.2000 
.1994 
.2023 

.1642 
.1623 
.1645 

.2000 
.1980 
.2001 

.0358 
.0357 
.0356 

0. 
.0014 
.0023 

10,000 

50,000 

a 
b 
c 

;2031 
.1002 
.2014 

.1651 
.1026 
.1643 

.2008 
.1082 
.2000 

.0357 
.0356 
.0357 

.0023 
.0010 
.0014 

50.000 

100.000 

a 

b 
c 

.2025 

.2020 
.2001 

.1646 

.1636 
.1629 

.2008 

.1995 
.1987 

.0362 

.0359 
.0358 

.0017 

.0025 
.0014 

Temperatnre  of  bar 
abontlfioop. 

< 

24,600 

124,600 

Barmptnred.  Tempei^ 
atnre  about  SOOop. 

m 

Tlie  tempentore  of  the 
bar  tncreaaed  gradv- 
aUydnrinc  eaoS  s«c- 
oesaire  nm  after  10,600 
rotatkma. 

ENDURANCE   OF   ROTATING   SHAFTS. 

No.  115.*^Cold-rolled  iron  bar. 

Diameter  V.    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33^'. 
Deflections  measured  on  chord  of  10'^ 
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Kud- 
mum 
fiber 

•treas 
per 

■quare 
inch. 

Knmber  of  rots- 
Uoos. 

Micrometer  readings  for  de- 
flections. 

Dt'flec- 

tiOUB. 

Sets. 

Remarks. 

Siiooes- 
siTe. 

Total. 

On 
line. 

TJn- 
loaded. 

Loaded. 

Un- 
loaded. 

Potm</«. 
45,000 

» 

0 

10,000 

10,000 

10,000 
0 

10,000 
10,000 
80,600 

0 

10,000 

20,000 

30,000 
30,000 

40,000 
50,000 
86,600 

a 
b 
e 

a 

b 

0 

a 
b 
c 

Im^. 
.1999 
.20:?2 
.2086 

.1966 

.1991 
.2051 

.1980 
.1979 
.2060 

Inch. 
.1572 
.1551 
.1584 

.1609 

.1628 
.1683 

.1623 
.1618 
.1672 

Inch. 
.1930 
.1905 
.1938 

.1966 

.1986 
.2037 

.1980 
.1975 
.2026 

Inch. 
.0858 
.0354 
.0354 

.0357 

.0358 
.0354 

.0357 
.0^57 
.0354 

Inch. 

.0009 
.0127 
.0147 

0. 

.0005 
.0014 

0. 
.0004 
.0024 

Bar  annealed  at  red  heat. 
Tem  peratare  of  bar  abou  t 

Keeted  15  hours  without 
load. 

Temperature  of  bar  aboa  t 
100°  F. 

*          * 

Temperature  about  125° 
F. 

Barruptnred.    Tempera- 
ture of  bar,  180O. 

a 
b 
e 

a 

b 
e 

a 

b 
c 

.1971 
.2016 
.2033 

.1975 

.1990 
.2046 

.1968 

.2011 
.2030 

.1618 
.1651 
.1609 

.1618 

.1624 
.1656 

.1612 

.1636 
.1651 

.1970 
.2000 
.2024 

.1974 

.1980 
.2012 

.1968 

.1993 
.2012 

.0352 
.0355 
.0355 

.0356 

.0356 
.0356 

.0356 

.0357 
.0361 

.0001 
.0010 
.0008 

.0001 

.0010 
.0034 

0. 

.0018 
.0027 
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^  Ko.  in.—St^l  bar.    Mark  18. 

Diameter,  1'^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stresB 
per 

square 
inch. 

Pounds. 

oo.oOo 

Number  of  rota- 
tionB. 

Micrometer  readings  for 
deflectionB. 

Defleo- 

tiODS. 

Sets. 

Kemarka. 

Sncees- 
aive. 

Total. 

On 

line. 

TJn- 
loaded. 

Loaded. 

Un- 
loaded. 

0 

10,000 

8,600 

0 

10,000 

18,600 

a 
b 
e 

a 

b 

e 

Inch. 
.1993 
.1995 
.1998 

.1898 

.2256 
.1918 

Inch. 
.1551 
.1549 
.1550 

.1383 

.1693 
.1383 

Inch. 
.1987 
.1989 
.1991 

.1866 

.2138 
.1843 

Inch. 
.0436 
.0440 
.0441 

.0473 

.0445 
.0400 

Inch. 
.0006 
.00f<6 
.OOOf 

.0032 

.0118 
.0075 

Temperatvre  of  bar  in  ] 
creased  to  about  20O' 

r. 

Barmptnrrd.  Tnnpan- 
tore  about  200°  F. 

• 

Ko.  lis.— steel  bar.    Mark  15. 

Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^  . 
Deflections  measured  on  chord  of  10^'. 


Maxi- 
nnim 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Defleo- 
tiona. 

Sets. 

Bcmarka. 

Succes- 
sive. 

TotaL 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 

10,000 

70,400 

0 

10,000 

80,400 

a 
b 

0 

a 

b 
e 

Ineh. 
.1881 
.1885 
.1884 

.1884 

.1880 
.2012 

Inch. 
.1526 
.1531 
.1531 

.1487 

.1487 
.1564 

Inch. 
.1878 
.1883 
.1881 

.1855 

.1856 
.1864 

Insh. 
.0452 
.0452 
.0450 

.0458 

.0450 
.0410 

Jfidk. 
.0003. 
.0008 
.0008 

.0028 

,0024 
.0048 

Teropeiatars  about  12Sp 
■If. 

Barntptaied.  Tempen- 
ttteabowtUfiOF. 
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No.  119.— steel  bar.     Mark  12. 

Diameter  1";  speed  of  rotation,  400  per  miuute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10'^ 


r 


Maxi- 
mum 
fiber 
stresH 
per 
square 
inch. 


Pounds. 
40,000 


Kiunber  of  rota- 
tions. 


Succefl« 
aive. 


10,000 

40,000 

60,000 

100,000 

100,000 

024,750 

2,075,260 

1,000,000 

1,004,500 

136,500 


Total. 


10,000 


50,000 


100,000 


200,000 


300,000 


924,750 


8,000,000 


4,000,000 


5,004,600 


6,141,000 


Kicrometer  readings  for 
deflections. 


On 

line. 


b 

c 

a 
b 


b 

e 

a 
b 
e 

a 
b 

e 

a 
b 

c 


a 
b 

e 

a 
h 

0 

a 
b 


Un- 
loaded. 


Inch. 
.1989 
.1991 
.1989 

.1989 
.1991 
.  1989 

.1988 
.1992 
.1989 

.1989 

1991 

.1990 

.1989 
.1992 
.1990 

.1989 
.1992 
.1990 

.1989 
.1992 
.wl990 

.1089 
.1994 
.1990 

.1989 
.1993 
.1990 

.1088 
.1902 
.1900 


Loaded. 


Jneh. 
.1602 
.1094 
.1691 

.1691 
.1694 
.1692 

.1090 
.1095 
.1091 

.1691 
.1694 
.1691 

.1690 
.1093 
.1090 

.1691 
.1694 
.1690 

.1691 
.1094 
.1690 

1690 
.1608 
.1690 

.1689 
.1604 
.1600 

.1689 
.1602 
.1000 


Un- 
loaded. 


Inch. 

.1988 
.1990 
.1988 

.  XHOo 

.1990 
.1988 

.1987 
.1990 
.1988 

.1969 
.1990 
.1088 

.'1988 
.1991 
.1988 

.1988 
.1991 
.1988 

.1988 
.1991 
.1988 

.1989 
.1993 
.1089 

.1989 
.1992 


.1088 
.1091 
.1980 


Deflec- 
tions. 


Inch'. 
.0296 
.0296 
.0297 

.0207 
.0296 
.0296 

.0297 
.0295 
.0297 

.0298 
.0296 
.0297 

.0298 
.0298 
.0208 

.0297 
.0297 
.0298 

.0297 
.0297 
.0298 

.0299 
.0295 
.0299 

.0300 
.0208 
.0290 

.0200 


Seto. 


Inch, 

.0001 
.0001 
.0001 

.0001 
.0001 
.0001 

.0001 
.0002 
.0001 

0. 

.0001 
.0002 

.0001 
.0001 
.0002 

.0001 
.0001 
.0002 

.0001 
.0001 
.0002 


.0001 
.0001 

0. 

.0001 
.0001 


0. 


.0001 
.0001 


Bemarks. 


Bar  raptured. 
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SUMMARIZED  TABULATION. 


Ko.of 
tMt. 


80 


112 


113 
114 
116 


117 
118 
119 


Material. 


Cast  (gan)  ^ron . .. 


Cold-rolled  iron. 


— do 

do 

. . .  .do 


Steel. 
....do 
....do 


Marks. 


18 
15 
12 


Speed 
oirota 
tionper 
minute. 


400 


2,200 
2.200 


2,200 
2,200 
2,200 


400 
400 
400 


Maxi. 

mum  fiber 

streee  por 

square 

inch. 


Faundt. 
15,000 


15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
45,000 
45,000 
45,000 


60,000 
00,000 
40,000 


Number  of  rotatious. 


SuccesBive. 


37,151.900 


125,100 

10,000 

10,000 

10.000 

20,000 

20,000 

141,000 

107,000 

124,000 

88,000 


18,800 

80,400 

5,141,000 


Totsl. 


37,151,900 


37,277,000 

10,000 

20.000 

3U,000 

50,000 

70,0<H) 

211.000 

107,000 

124,600 

86,600 


18.600 

80.44)0 

5,141.000 


Remarks. 


Keruoved  fhm 
chine  aud  reatrd  I  ' 
year  and  9  luoDthii. 

Ti'st  diacontinoed. 


Bar  raptured. 
Do. 
Do. 
Bar  ruptured.  Thte 
bar  was  anneoltd 
at  red  heat  before 
t«Htlng. 
Bar  ruptured. 
Do. 
Do. 


f     V 


TENSION  TESTS 


OF 


SPECIMiU!fS  TAKEN  FROM  ENDS  OP  BARS  THAT  HAD 

BEEN  FRACTURED  BY  ENDURANCE  TESTS 

OP  ROTATING  SHAFTa 
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Tension  tests  of  samples  torned  down  fromi  ends  of  endurance  bars, 
after  rapture  of  the  latter  under  repeated  stresses. 

The  8i>ecimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


J 


^ 


n 


A! 

.1. 


Ji 


=3 


> 


k 


Ko.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


AppUed  loada. 

III  xftuged  length. 

J 

Bemarks. 

Total. 

Persqiuuro 
incQ. 

Elongation. 

Set 

Pou.ndM. 

250 

1,250 

2,500 

6,000 

7,500 

8.750 

9,000 

9,250 

9.500 

.      9,750 

^   10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,600 

12,760 

13,000 

13,250 

11,500 

12,000 
12,260 
12,500 
12,760 
18.000 
13,600 
14,000 
14,500 
16,000 
16.500 
16,740 
10.800 
0 

PoundlM. 
1,000 
6,000 
lO.OOO 
20,000 
30,000 
36,000 
36.000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
46,000 
47^000 
48,000 
49,000 
60,000 
51,000 
62,000 
64,000 
66,000 
58,000 
60,000 
62,000 
62,960 

0. 

.0009 
.0020 
.0038 
.0058 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0008 
.0100  ' 
.0101 
.0105 
.0119 
.0380 
.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.53 
.72 

1.12 

Inch. 
0. 

Initial  load. 

* 

Elastio  Ihnlt. 

• 

Tenafle  atmigth. 
At  time  of  rupture. 
=26.7  per  cent. 

0. 
0. 

0. 

0. 

0 

1.60 

Elongation  of  inch  sections:  ".19,  '^69*,  ".24,  ".23,  ".19,  ".16. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2"  from  the  neck. 
Appearance,  fine  silky. 
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No.  4417, 

Marks,  Sr-52. 

Diameter,  ".664. 

Sectional  area.,  .25  square  inch. 

Ganged  lengtli,  &'. 


Applied  loads. 

In  fj^aaged  l«Dgih. 

* 

Bemarka. 

Total. 

Per  squaro 
inch. 

Blongation. 

Set. 

Poiindf. 

250 

1,250 

2,600 

6,000 

7,500 

10,000 

11,260 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11.600 

12,000 

12,600 

13,000 

13,600 

14,000 

14,600 

16,000 

16,380 

10,900 

0 

PoMuZt. 

1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4fi,O0O 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
61,620 

InchM, 

0. 

.0008 
.0018 
.0037 
.0065 
.0077 
.0088 
.0368 
.0610 
.UOO 
.1550 
.1885 
.1930 
.2120 
.27 
.29 
.36 
.41 
.60 
.60 
.79 

L20    , 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 

0. 

• 

Tensile  strengtb. 
At  time  of  rapture. 
=26.3  per  oent. 

•  ••  •  a  V  m^  •  •  «  • 

0 

1.68 

Elongation  of  inch  sections:  ".18,  ''.20,  ''.22,  ".24,  ".23,  ".61^ 
Diameter  at  fracture,  ".32;  are^,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  '^.50  from  the  neck.    Appearance,  fine  silky. 


ENDURANCE   OP   ROTATING   SHAFTS- 
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No.  4418, 

Marks,  Sr-53. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ckiuged  length,  6". 


Applied  loada. 

In  gauged  length. 

^marke. 

TotiO. 

PdrBonare 
incn. 

Elongation. 

Set. 

Pound*. 

250 

1,250 

2,600 

6,000 

7.600 

10,000 

11,250 

11,500 

10,250 

10,500  ' 

10,750 

11,000 

11,250 

11,500 

11.7^ 

12,000 

12,500 

13,000 

13,600 

14^000 

14,500 

15,000 

15,420 

10,800 

0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
41,000 
42.000 
43,000 
44.000 
45,0D0 
46,000 
47,000 
48,000 
50,000 
52,000 
64,000 
56,000 
68,000 
60,000 
61,680 

Inch**. 
0. 
.0009 

.0010 
.0040 
.0001 
.0081 
.0092 
.0094 
.02U0 
.0500 
.0875 
.1778 
.1830 
.1970 
.2005 
.2350 
.28 
.84 
.39 
.47 
.50 
.78 
1.23 

Inch. 
0. 

Initial  load. 
Elastio  Umlt 

0. 
0. 

0 

Tensile  etrengtb. 
At  time  of  rupture. 
=  29.7  per  cent. 

0 

1.78 

Elongation  of  inch  sections:  '^21,  ''.56*,  ".36,  ".27,  ".21,  ^.17. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".5  &om  the  neck.    Appearance,  line  silky. 
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ENDURANCE   OP   ROTATINa  SHAFTS. 


No.  4419. 
Marks,  Sr-56. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loftds. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

• 

Elongation. 

Set. 

PouncU. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

14,000 

14,500 

15,000 

15,500 

15,820 

U,300 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
56,000 
58,000 
60,000 
62,000 
63,280 

Inches. 

0. 
.0008. 
.0018 
.0028 
.0068 
.0078 
.0068 
.0215 
.1440 
.1676 
.1740 
.1000 
.2045 
.2210 
.2590 
.3065 
.41 
.51 
.61 
.80 

1.22 

Inch, 
6- 

Initialload. 
Elaatio  limit. 

m 

Tenafle  strength. 
At  time  of  fractora. 
=28.3  per  cent. 

a  .  *tfk*    •••«■« 

• 

0 

1.70 

Elongation  of  inch  sections:  ".20,  "Al*j  ''.47»,  ".24,  ".21,  ".17. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".75  from  the  neck.    Appearance^  fine  silky. 


ENDURAMCE  OP  ROTATING  SHAFTS. 
No.  4420. 


Marks,  8r^7. 

Diameter,  ".564. 

Sectional  area,  .35  square  inch. 

Gauged  length,  6". 


AppUiNl  Iflidi. 

Iag«,g^Ungth. 

Remark  B. 

Tolal. 

Set. 

ii:?6o 

11.000 

u'.im 

IS,  MO 

isIjm 

io!«aa 
Miooo 
tj.m 

sn.uoo 
wiono 

W.OOtt 

sz.eoa 

;  00.18 

.dOBl 

.oiss 
!is«i 

.32 

:m 

.ua 

l.U 

7nck. 

InltU!  load. 
Atlinieof  rnplurt. 

* 

LSB 

Elongation  of  inch  sections:  ".19,  ".22,  ".27,  ".58',  ".23,  ".20. 
Diauieter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2"J9  from  the  uecik.    Appearance,  fine  eilky. 
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ENDURANCE  OF   ROTATING  SHAFTS. 


No.  442L 

Marks,  Sg-SS. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaaffed  length. 

Heraarks. 

Total. 

PerMiiare 
incn. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,250 

11,500 

10,500 

10,750 

11.000 

11,250 

11,500 

U,750 

12,000 

12,500 

18,000 

18,500 

14,000 

14,500 

15,000 

15,500 

15,750 

11,300 

0 

Poundt. 

1,0Q0* 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
42,000 
43,000 
44,000 
43,000 
46.000 
47,000 
48,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
68,000 

Inches, 

0. 

.0000 
.0020 
.0040 
.0061 
.0081 
.0091 
.0098 
.0250 
.0435 
.1748 
.1810 
.  1920 
.2a'>0 
.2270 
.2600 
.3100 
.37 
.43 
.51 
.63 
.87 

1.25 

Inch. 
0. 

] 

Initial  load. 
Elastic  limit 

• 

TcDBile  8tr«n|d)1i. 
At  time  of  mpturOb 
—  28.5  per  oent. 

0. 
0. 

:::::♦:::::; 

----•?••--•• 

0 

1.71 

Elongation  of  inch  sections:  ".20,  ".23,  ".54»,  ".32,  ".24,  'M8. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch..    Contraction 
of  area,  67.8  per  cent. 
Fractured  3".75  from  the  neck.    Appearance^  fine  silky. 
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No.  4422. 

Marks,  S^-IS. 
Diameter,  ".564.  ^ 

Sectional  area,  .25  square  inch. 
Ganged  length,  &'. 


Applied  loads. 

In  gauged  length. 

Itoraarks. 

1 

TotaL 

PeraoiutfQ 
inon. 

Elongation. 

Set. 

PcundM. 

250 

1,250 

2,600 

5,000 

7.500 

10,000 

11,250 

11,500 

11.750 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

12,000 

12,500 

13,000 

13,500 

14.000 

14,500 

15,000 

15,500 

15,820 

11,400 

0 

Powidi, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,280 

0. 

.0009 
.0019 
.0040 
.0061 
.0081 
.0091 
.0092 
.0093 
.0200 
.0360 
.1605 
.1730 
.1842 
.1070 
.2260 
.2770 
.88 
.88 
.46 
.63 
.70 
.91 

L40 

JncA. 

Initial  load. 
ElasUc  limit 

• 

Tenaile  strength. 
At  time  of  raptnre. 
=  29. 7  per  cent. 

0 

1.78 

Elongation  of  inch  sections:  ''.20,  ''.26,  ".32,  ".56»,  ".26,  ".20, 
Diameter  at  fractore,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  firom  the  neck.    Appearance,  fine  silky. 
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ENDURANCE   OF    ROTATING   SHAFTS. 


No.  4430. 
Marks,  S  4-103.  • 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

» 

Bemarks. 

Total. 

Per  Muare 
incn. 

Elongation. 

Set. 

Poundi. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,250 

11,500 

11,750 

10,000 

10,250 

10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12.%)0 
13.000 
13,500 
14,000 
14,500 
15,000 
15, 170 
10.200 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
40,000 

41,000-; 

42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52.000 
54,000 
56.000 
58,000 
60.000 
60,680 

Jnchet, 
0. 

.0008 
.0018 
.00i« 
.0057 
.0078 
.0087 
.0089 
.0091 
.0168 
.0235 
.1690 
.1780 
.  18;{2 
.1980 
.2075 
.2200 
.2460 
.2680 
.8200 
.89 
.46 
.56 
.68 
.96 
1.36 

Inch. 
0. 

Initial  IomL 
Elastic  limit 

» 

• 

TenaUe  strength. 
At  time  of  ruptnro. 
=28. 7  per  cent. 

■ 

' 

0 

1.72 

■ 

Elongation  of  inch  sections:  'M9,  ".53»,  ''.35,  ".24,  ".21,  ".20. 
Diameter  at  fracture,  ".31;  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured«2".5  from  the  neck.    Appearance,  fine  silky. 


ENDURANCE  OP  EOTATING  SHAFTS. 
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Ko.  4431. 
Marks,  S4-IO4. 
Diameter  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


.i 


Applied  loada. 

In  gauged  length. 

• 

Bemarkk 

TotoL 

PerMToare 
inch. 

Elongation. 

Set. 

FovndM, 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,260 

11,600 

11,760 

12,000 

12,250 

10,000 

10,250 

10,500 

10,760 

11,000 

11,500 

12,000 

12,500 

13.000 

18,500 

14,000 

14,600 

15^000 

15^270 

10,200 

0 

Pcwndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54.000 
66,000 
68,000 
60,000 
61,080 

0. 

.0009 
.0020 
.0041 
.0064 
.0084 
.0002 
.0095 
.0097 
.0100 
.0102 
.0205 
.0438 
.1185 
.1862 
.1950 
.2275 
.2575 
.8050 
.8650 
.43 
.52 
.68 
.91 
L80 

JnoA. 
0. 

Initial  loud. 

Elastic  limit 

1 

Tensile  strengtii. 
At  time  of  rupture. 
=  28. 7  per  cent. 

0. 
0. 

0 

1.72 

Elongation  of  inch  sections:  'M9,  ''.25,  ''.62,»  ".26,  ^'.22,  ".18. 
Diameter  at  fracture,  ''.32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".15  from  the  neck.    Appearance^  fine  silky. 

H.  Ex.  161 44 
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ENDUEANCE   OF  ROTATING   SHAFTS, 


No.  4432. 

Marks,  84,-105. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

TotaL 

Pergqoare 
Incn. 

Elongation. 

Set. 

Remarks. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500- 

10,000 

11,250 

11,500 

11,760 

10,000 

10,250 

10,500 

10,760 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14. 500 

15,000 

15,240 

10,000 

0 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,960 

Jnehu. 

0. 

.0007 
.0017 
.0038 
.0059 
.0079 
.0089 
.0091 
.0093 
.0171 
.0215 
.1250 
.1870 
.1990 
.2250 
.2570 
.3100 
.87 
.46 
.54 
.67 
.00 

1.32 

Tneh. 
0. 

Inftialload. 

« 

0. 

0. 

iciMtio  limit. 

Tensile  strength. 
At  time  of  mptnreL 
=30.5  per  cent. 

• 

0 

1.88 

Elongation  of  inch  sections:  ''.21,  ''.28,  ".64*,  ".28,  ".23,  ".19. 
Diameter  at  fracture,  ".31;  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
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No.  4433. 

Marts,  84-IO6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  leagth,  6''. 


AppUedloada. 


TotaL 


Fnunda. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,250 

11.500 

11,750 

12,000 

12,250 

10,500 

10,750 

11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
16,300 
10,400 
0 


Per  square 


LX"  »>«°«»<K»^ 


In  gauged  length. 
Set 


1,000 

5,000 

10,000 

ao.ooo 

80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
42,000 

48,000 

44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64,000 
66,000 
58,000 
60,000 
61,200 


I 


j[9Matff  • 

0. 

.0010 
.0020 
.0041 
.0061 
.0082 
.0002 
.0096 
.0099 
.0101 
.0102 
.0198 
.0350 
.1394 
.2030 
.2105 
.2180 
.2300 
.2650 
.8060 
.3650 
.44 
.61 
.67 
.85 

1.31 


Inch. 
0. 


.0001 
.UOOl 


Remarks. 


Initial  load. 


Elastic  limit 


1.72 


Tensile  sirongtb. 
At  time  of  rapture. 
=28.7  per  cent. 


Elongation  of  inch  sections:  'M9,  ".22,  ".40*,  7'.46»,  ".25,  ".20. 
Diameter  at  fractare,  ".32 ;  area,  .0804  sqnare  inch. 
Ck)ntraction  of  area.  67.8  per  cent. 
Fraciored  at  middle  of  the  stem.    Appearance^  fine  silky* 
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lSo.i42S. 

Marks,  8^-M. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


A^I^Ued  loads.             In  guagfiA  length. 

1 
Bemnrkn. 

Totel. 

Persaimre 
inon. 

Elongation. 

Set. 

Powutff. 

250 

1.250 

2,500 

5.000 

7,500 

10,000 

11.250 

11,500 

U,750 

10,500 

10.750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15, 110 

10,500 

0 

PiMCfMb. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
»  45.000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000  " 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60.410 

Inehet. 
9. 

.0010 
.0020 
.0048 
.0058 
.0079 
.0090 
.0U92 
.0094 
.0680 
.1300 
.1080 
.2010 
.2185 
.2350 
.2590 
.3085 
.37 
.45 
.56 
.70 
.06 
1.27 

IndL 
0. 

InlUalload. 
Elastic  limit. 

-Ttonsfle  atrengtli. 
At  time  of  mptiizo. 
—  29  per  cent. 

1 

'**"' 

0 

L74 

Elongation  of  inch  sections:  ".19,  ''.49 •,  ''.3fe,  ''.26,  ".25,  "^. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent 
Fractured  2".5  firom  the  neck.    Appearance,  line  silky. 


ENDUKANCE   OF   ROTATING   SHAt^TS. 

2^0.4424. 
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Marks,  S«-85. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnare 
inea. 

Elongation. 

Set. 

Poundi. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,600 

10.760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

18,500 

14,000 

14,500 

15,000 

15. 310 

10,400 

0 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
54,000 
56,000 
58,000 
60,000 
61,240 

Inehet. 

0. 
.0009 
.0019 
.0039 
.0060 
.0081 
.0091 
.0092 
.0093 
.02m 
.0965 
.1960 
.2000 
.  2125 
.2230 
.  2475 
.2950 
.43 
.52 
.63 
.86 

1.33 

Inch, 
0. 

Tnitialload. 
Elastic  Ifmli. 

m 

• 
• 

Tensile  strengtli.                                           ^ 
At  time  of  rupture. 
B  29.8  per  cent. 

0. 

0. 

0 

1.79 

Elongation  of  inch  sections:  ".19,  ".25,  ".33,  ".59»,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  ft*om  the  neck.    Appearance,  fine  silky. 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  4425. 

Marks,  S^-Se, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

Tn  gaaged  length. 

Bemarka. 

Total. 

Persqiuure 
inoh. 

Elongation. 

Set. 

Potifub. 
260 
1,250 

2.500 
5,000 
7,500 
10,000 
11,250 
11,500 
11,750 
12,000 

10,750 

11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13.000 
13.500 
14,000 
14,500 
15,000 
15, 440 
11,100 
0 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 

43,0005 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
64,(100 
66,000 
58.U00 
60.000 
61,7GU 

Jtichet. 
0. 

.0009 
%0018 

.oo:i8 

.0058 
.0078 
.0088 
.0090 
.0091 
.0094 
.0137 
.0161 
.0207 
.1350 
.2115 
.2170 
.2290 
.  26'JO 

Inch. 
0.* 

Initial  load. 

Elaatio  limit. 

1 

Tensne  strength. 
At  time  of  rupture. 
=  27.7  per  cent. 

0. 
—.0001 

.3280 

.39 
.47 
.59 

.78 
1.20 

0 

1.66 

//  *>7 


Elongation  of  inch  sections:  ".18,  ".20,  ".23,  ".57», 
Diameter  at  fractore,  ".32;  area,  .0804  square  inch. 
Contraction  of  ai'ea,  07.8  per  cent. 
Fractured  2".9  from  the  neck.    Api>earance,  fine  silky* 


// 


.21. 


ENDURANCE   OF   ROTATING   SHAFTS. 
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'So.  4426. 

Marks,  St-87. 

Diameter,  ".564. 

Sectional  area,  ".25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

I 

Total 

Per  aquare ! 
inch. 

Elongation. 

Set. 

Pmindi. 

250 

1,250 

2,500 

6,000 

7,600 

10,000 

U,260 

11,500 

U,760 

12,000 

10,500 

10,760 

U.000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

13,000 

13,600 

14,000 

14,600 

16,000 

15,500 

16,000 

16,020 

11,400 

0 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,080 

Inchts. 
0. 
.0006 
.0017 
.0037 
.0057 
.0078 
.0088 
.0089 
.0092 
.0093 
.0122 
.0145 
.0200 
.1925 
.1980 
.2080 
.2275 
.2350 
.2550 
.3020 
.36 
.41 
.40 
.69 
.76 
1.13 
1.26 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  UmiU 

1 

Tensile  strenglTi. 

At  time  of  rupture. 
=  30.3  per  cent. 

0 

1.82 

Elongation  of  inch  sections:  'M9,  ''.26,  ".35,  ".59,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 


i 
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ExSlDURANCE    OF   ROTATING   SHAFTS. 


No.  4427. 

Marks,  Sr-88. 

Diameter,  ''.564. 

Sectional  arecL  .25  sqnare  inch. 

Gauged  lengm,  6''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Totid. 

incn. 

EUmgtttion. 

Set. 

260 
1,260 
2,500 
5,000 
7.600 
10,000 
11,250 
11,600 
11,750 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,600 
13,000 
13,500 
14,000 
14.500 
15,000 
15,500 
16.000 
16,040 
11,400 
0 

Poundi. 
1,000 
6,000 
10.000 
20,000 
80,000 
40,000 
46,000 
46,000 
47,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
60,000 
62.000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
64,160 

Inehe§.  ■ 

0. 

.0009 
.0020 
.0044 
.0064 
.0082 
.0093 
.0094 
.0096 
.0168 
.0236 
.1650 
.1810 
.1905 
.2015 
.2250 
.2510 
.2950 
.3530 
.41 
.60 
.61 
.80 

1.14 

L36 

• 

Inch. 
0. 

Initialload. 

1 

ii^l44tic  Um!tt 

a 

0. 
0. 

' 

• 

• 

1  ensile  strengtb. 
At  time  of  rapture. 
=28  per  cent. 

0 

1.68 

Elongation  of  inch  sections:  M9,  ".22,  ".31,  ".54 •,  ".23,  ".19. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Oontraction  of  area,  65.8  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  flne  silky. 
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No.  4428. 
Marks,  8r-89.  , 
Biameter,  ".664. 
Sectional  area,  .25  square  inclL 
Gauged  length,  6". 


Applied  loafds. 

In  gaaged  length. 

Bemarka. 

TotaL 

Per  square 
Inon. 

Elongation. 

Set. 

Pounit. 

260 

1,250 

2,500 

5,000 

7,500 

10>000 

11,250 

11,500 

11,750 

10,750 

11,000 

11,250 
11,500 
11,750 
12.000 
12,500 
13,000 
13,500 
14,500 
15,000 
15,500 
16,000 
16,040 
11,800 
0 

Powiidk. 
LOOO 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
43.000 

44,000| 

45,000 
46,000 
47,000 
'    48,000 
60,000 
92,000 
54,000 
58,000 
60,000 
62,000 
64,000 
64,160 

JftMeff. 
0. 
.0009 
.0019 
.0038 
.0058 
.0079 
.0089 
.0001 
.0093 
.0151 
.0197 
.1400 
.1780 
.1870 
.1960 
.2100 
.2500 
.2950 
.3380 
.48 
.58 
.73 
1.12 
1.28 

0. 

Initial  load. 

6. 
0. 

ElastioUmtL 

' 

Tensile  strength. 
At  time  of  ruptcve. 
=29.3  per  cent. 

0 

1.76 

• • •• ^m •«»••« 

Elongation  of  inch  sections:  'M9,  ".47»,  ".42*,  ".23,  ".23,  ".22, 
Diameter  at  fractore,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractored  2."6  from  the  neck.    Appearance,  fine  silky. 
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ENDURANCE    OF   ROTATING  SHAFTS- 


N(k4429. 

Marks,  St-90. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loadfl. 

In  ganged  length. 

Bemarka. 

• 

Total 

Persomftro 
inon. 

Blongation. 

Set. 

Pound*. 

250 

1,250 

2,600 

6,000 

7,500 

10,000 

11,000 

10.250 

10,500 

10,750 

U,000 

11,260 

11,600 

12,000 

12,600 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,850 

11,700 

0 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
48,000 
60,000 
62,000 
64,000 
50,000 
68,000 
80,000 
82,000 
88,400 

Jnekeg. 

0. 
.0000 
.0010 
.0040 
.0060 
.0081 
.0080 
.0122 
.0172 
.0430 
.1800 
.1020 
.2010 
.2380 
.2880 
.82 
.87 
.42 
.60 
.00 
.80 

L22 

Inch. 
0. 

Initial  load. 

• 
Elaatlc  limit. 

0. 

1 

Tensile  ttnmgtli. 
Xt  time  of  mptare^ 
=£  28  £  percent. 

0 

X.78 

» 

tr  on: 


Elongation  of  inch  sections:  ".19,  '^23,  ^'.28,  ".69», 
Diameter  at  fracture,  '^32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3^.4  Irom  the  neck.    Appearance,  fine  silky. 


// 


.19. 
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m.  4434. 
Marks,  1^-47. " 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6.'' 


Applied  loads. 


I 


Total. 


PcundM. 

250 

1,250 

2,500 

6,000 

7,500 

7,750 

8,000 

7,500 

7,750 

8,000 

8,260 

8,500 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,750 

U,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

18,250 

13,500 

18,660 

0 


Per  square 
inoo. 


Pounds. 

1,000 
5,000 
10.000 
20,000 
30,000 
31,000 
32,000 
30,000 
3],  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
64,000 
64,200 
0 


In  ganged  length. 


Eloagation. 


Tnchet. 
0. 

.0008 
.0017 
.0037 
.0067 
.0059 
.0061 
.0192 
.0212 
.0250 
.0360 
.0050 
.1200 
.1600 
.1640 
.1678 
.1765 
.1970 
.  2130 
.2360 
.2580 
.2850 
.81 
.86 
.39 
.42 
.46 
.52 
.59 
.69 
.81 
1.07 
1.27 
1.61 


Set 


Inch. 
0. 


Remarks. 


Initial  load. 


Klastio  limit. 


Tensile  strenstlu 
=25.2  per  oeDt. 


Elongation  of  inch  sections:  'M8,  ''.23,  ".31,  ''.37*,  ".22,  ".20. 
Diameter  at  fracture,  ".43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  3".5  from  the  neck..    Appearance,  fibrous,  lamellar^ 
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^NDUHAKCe   OF  BOTATINa  SHAFTS. 


270.4435. 
Marks,  I^^l. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


Applied  loads. 

In  gaaged  length. 

Bemarka. 

Total. 

Per  sqaare 
inca. 

Elongation. 

Set 

Founds, 
250 
1,250 
2,600 

3,750 

6,000 

6,250 

7,600 

7,750 

8,000 

7,500 

7.750 

8,000 

8,250 

8,600 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

12.000 

12,500 

12,810 

11,200 

0 

Poundt, 
1,000 
6,000 
10,000 
15,060 
20,000 
26,000 
80,000 
81,060 
82,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
88.000 
40,000 
42,000 
44,000 
46,000 
48.000 
60,000 
61,240 

0- 
.0009 

.0020 

.0030 

.0040 

.0051 

.0061 

.0064 

.0067 

.0152 

.0198 

.1162 

.1230 

.1390 

.1675 

.2100 

.2560 

.3130 

.40 

.60 

.61 

.87 

L40 

Inch. 
0. 

Initial  loaa. 
Elaatio  limit 

• 

Tenafle  atrength. 
AX  time  of  ruptart^ 
=  28.8  per  cent. 

0. 

0. 

0 

1.70 

Elongation  of  inch  sections:  ''.20,  ".23,  ".33,  ".46*,  ".25,  ".23. 
Diameter  at  fracture,  ".40  j  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fibrous. 
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No.  4436. 
Marks,  I4-62. 
Diameter^  '^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6'^ 


Applied  loads. 

In  gaagisd  length. 

Remarks. 

Total. 

Persqaare 
inoh. 

Elongation. 

Set. 

Powidt, 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

7,500 

7,760 

8,  OOP 

8,250 

8,500 

8,750 

9,000 

0,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,060 

U,500 

0 

• 

Pocmdf. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
81,000 
32,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000c 
'    40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
52,200 

Inehet. 

0. 

.0009 
.0020 
.0030 
.0040 
.0050 
.0060 
.0062 
.0067 
.0129 
.0170 
.0320 
.0640 
.1270 
.1350 
.1470 

«.1640 
.1820 
.1975 
.2260 
.2470 
.2790 
^      .3060 
.34 
.38 
f    .42 
.51 
.57 

1.02 

1.29 

Inch. 
0. 

Initial  load. 

0. 

Elastio  limiL 

Tensile  strength. 
At  time  of  rupttue. 
=24.7  per  cent. 

•               •     •  • 

0 

1.48 

Elongation  of  inch  sections:  ".19,  ".26,  ".46*,  ".22,  ".18,  ".17. 
Diameter  at  fracture,  ".41;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  2".9  from  the  neck.    Appearance^  fibrous.    Color  varies 
from  ^ark  to  light. 


lA 
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ENDURANCE  OP  ROTATING  8HAFT8. 


No.  4437. 

Marks,  I4-63. 

Diameter,  '\66^. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaaged  length. 

Semarks. 

Total. 

Persqaare 
incn. 

Blongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,600 

7,750 

8,000 

8,250 

.  8,500 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,490 

12,100 

0 

Pounds. 
1,000' 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 

.    32,000 
33,000 
34,000 
30.000 
31.000 
32,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
53,960 

Inches. 
0. 

.0010 
.0021 
.0031 
.0041 
.0052 
.0062 
.0065 
.0068 
.0070 
.0077 
.0122 
.0180 
.0260 
.0450 
.0940 
.1260 
.1370 
.1480 
.1700 
.1820 
.2020 
.2190 
-2470 
.2670 
.2975 
.3230 
.36 
.40 
.45 
.4A 
.57 
.62 
.72 
.87 

.  1.30 

Jn«A. 
0. 

Initial  lottd. 

• 

«  •  m^  ••  ••■«•• 

.0601" 

i?laftt1o  liaSL 

• 

• 

■ 

• 

Tensile  streDgfh. 
At  time  of  rapturd. 
=^26.2  per  cent. 

■■•«••■** •^ m 

0 

1.51 

Elongation  of  inch  sections:  'M7,  'M8,  ''.20,  ".22,  ".30,  "M*. 
Diameter  at  fracture,  ".42 ;  area,  .1385  square  inch.  ' 

Gontracdon  of  area,  44.6  per  cent. 
Fractured  I'M  from  the  neck.    Appearance^  fLbroua* 
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No.  4438. 
Marks,  I4-64. 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  inch* 
Oaaged  length,  6'^ 


Applied  loadB. 

In  ganged  length. 

Remarkft. 

Total. 

Peft  aquare 
inch. 

Elongation. 

Bet. 

PoundM, 
«  250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

9,^ 

9,500 

9.750 

10.000 

10,250 

10,500 

10.750 

11,000 

n,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,660 

11,150 

0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 

81,000 

32,000 

83,000 

34,000 

35,000 

36.000 

37.000 

38,000 

30,000 

40,000 

41,000<« 

42,000 

43,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

50,600 

0. 
.0009 
.0019 
.0030 
.0040 
.0050 
.0060 
.0080 
.0476 
.1153 
.1217 
.1396 
.1500 
.1647 
.1820 
.2140 
.24 
.27 
.29 

.;» 

.36 
.41 
.46 
.61 
.67 
.66 
.76 
.96 
1.28 

Inch. 
0. 

Initial  load. 
Elasticlimli. 

• 

0. 

• 

1 

• 

TcAsile  strength. 

At  time  of  rupture.                    « 

=  26  per  cent. 

0 

1.66 

Elongation  ofinch  sections:  ".21,  ".20,  ".20,  ".44*,  ".31,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1385  s(iaare  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".7  from  the  neck.    Appearance,  fibrous. 
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ENDURANCE  OF   ROTATING   SHAFTS. 


No.  4439, 

Marks,  l5~69. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

Id  ganged  length. 

Total.  ^ 

Per  sqaare 
incn. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
.8,600 
8,750 
9,000 
8,000 
8,250 

8,600 

8,750 

9,000 

9.250 
9,500 
9,750 
10,000 
10,260 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,640 
12,450 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
32,000 
33.000 

84,00of 

85,000 

86,0005 

87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
54,560 

Inches, 

0. 

.0009/ 
.0019 
.0030 
.0041 
.0052 
.0064 
.  0066 
.0060 
.0071 
.0072 
.0075 
.0175 
.0263 
.0297 
.0350 
.0490 
.0655 
.0785 
.1480 
.1520 
.1572 
.1095 
.1830 
.1975 
.2200 
.23 
.27 
.29 
.31 
.34 
.39 
.42 
.48 
.52 
.60 
.72 
.88 

L12 

Inch. 
0. 

Initial  load.                                                         • 

ElaaUcllir.lL 

• 

• 

1 
« 

Tensfle  strengtii. 
▲t  time  of  rupturo. 
=  23.5  per  cent. 

.0001 
.0001 

"< 

0 

L41 

Elongation  of  incb  sections:  ''.27,  ''.39»,  ''.21,  ".18,  ".18,  '.18. 
Diameter  at  fracture,  ".45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  1".5  from  the  neck.    Appearance,  fibrous,  lamellar. 


EHSUBANCB  OF   ROTATING  SHAFTS. 
K0.44U. 


Marks,  Ir-93. 

Diameter,  ",664. 

BeetiiHial  area,  .25  sqaare  inch. 

Gauged  lengthy  6". 


ApplMl.^ 

iinopidi^BRtb. 

Bomukt. 

Tcrtrt. 

"a-" 

amgiOoa 

Sak 

Kf 

is 

T.UO 
■.TM 

0,000 

■S 

ass 

11,  MO 
11, UO 

V 

3 

li 

SS! 

ta,oM 

n,OM 

» 

UK  000 

s 

B 
&^ 

tf,ooo 

0010 

oou 

0061 

1 

0076 

a 

0830 

i 

u 

ii 

i 

0. 

tnltUllMd. 

i-iS 

Tennltottnmstb. 

=  27poronit. 

Elongation  of  inch  Bections:  ".43*,  ".26,  ".26,  ".25,  ".23,  ".19. 
Diameter  at  fracture,  ".41;  area,  .132  square  incli. 
GoDtraction  of  area,  47.2  per  cent. 
Fractured  1".10  &om  the  neck.    Appearance,  ftbroos. 
H.  Ex.  161 15 
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ENDURANCE  OP   ROTAllNG  SHAFTS. 


Marks,  Ic  94. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  &'. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToftiO. 

Feraoiuure 

Elongation. 

Set. 

PcfumdM. 

250 

1,250 

2.500 

8,760 

6,000 

6,260 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

8,000 

8,260 

8,500 

8,760 

0.000 

9,250 

9.500 

9,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,260 

U,500 

11,750 

11,760 

PotlfMft. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
82,000 
33.000 
34,000 
36,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,040 
0 

Ineku. 

0. 

.0010 
.0020 
.0030 
.0040 
.0061 
.0061 
.0063 
.0066 
.0068 
.0070 
.0072 
.0235 
.1260 
.2080 
.2140 
.2370 
.2575 
.2940 
.3210 
.38 
.40 
.47 
.52 
.61 
.69 
.84 

1.10 

L42 

1.68 

Inek,  . 
0. 

Initial  iMd. 

- 

0. 
0. 

0. 

SlasUoliail. 

Tennile  atrength* 
=  28  per  oenL 

•                                        « 

•-•«•••• •••J 

•    . 

Elongation  of  inch  sections:  ".27,  ".47»,  "^5,  ".25,  ".22,  ".!» 
Diameter  at  fracture,  ".40;.  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1".6  from  the  neck«    Appearance,  fibrous. 


ENDUBANCE  OF  ROTATING  SHAFTS. 


If o.  4443. 
Harks,  Ir-90. 
Diameter,  ".d94. 
Sectional  area,  .25  sqaare  inch.  ' 
Ganged  lengtli,  6". 

[SMond  ipedniea  Htya  thi 


tnxtk,^ 

I>g.<V«)ta.gtll. 

B™«ki. 

!«-. 

"JT" 

ElongiUon 

sit. 

1,»0 

i 

■,«» 

ASM 

two 

«,TiO 
T,2S0 
7,500 
7.7S0 
8.000 

l^ 

l^ 

t.xo 

•.600 

B,mo 

ass 

11,000 

u'mo 
ii;«i« 

Found: 
1,000 

lolooo 

lfi,000 

30,000 

zt,ooo 

30,000 

siiooo 

81,000 

ar 

u,ooo 

i.Z 

Sl.ODO 

n.ooo 
tt,ooo 
U.000 

l:i 
SE 
gi 

44,000 

SUS 

4CU0 

iooio 

.0030 
.0030 

.00*0 
.oo&o 

:a 

.oo«c 

:I!IS 

■i 

!l085 

■ss 

.sua 

■.X 

T 

.a 

:S 

.«7 
LOO 

Innh. 

iDlU^  load. 

0- 

0 

LU 

=^7p««u(. 

Elongation  of  inch  sections:  ".21,  ".25,  ".43»,  ".20,  ".20,  ".19. 
Diameter  at  Jxactare,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  firom  Uie  neck.    Appearance,  fibrous. 
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KHDUKAHCE  OF  BOTATIHG  BHAFlSb 


Ko.44iL 


Diameter, ''.564. 

Seetumal  area,  .25  sqiutfe  indL 

Qwaged  lengthy  e^'. 


Tmg^ag^hmg^ 

• 

TMd. 

'ns- 

fUL 

290 

L290 

X500 

8,790 

5,000 

8.290 

7,900 

7.790 

8.000 

8,290 

8.900 

8.790 

0,000 

7.290 

7.900 

7,750 

8.000 

8,290 

8,900 

8,790 

0,000 

0.290 

0.900 

0,790 

10,000 

10.290 

10.900 

10.790 

11,000 

11,290 

U,900 

11,710 

10,100 

0 

1.000 
5.000 
10.000 
15.000 
20,000 
25.000 
80.000 
81,000 
82.000 
83,000 
84,000 
85.000 
80.000 
20.000 
80.000 
81,000 
88.000 
88,000 
84,000 
85,000 
86.000 
87,000 
88,000 
80.000 
40.000 
41,000 
42.000 
48,000 
44.000 
46.000 
48,000 
48,840 

Ol 

,0010 

ImdL 

0. 

iBttiallHii. 

• 

.0020 
.0081 
,0041 
,0068 
.0083 
.0008 
.0008 
.0071 
.0072 
.0078 
.0100 
.0148 
.0212 
.0908 
.0660 
.1220 
.2006 
.2100 

.2no 

.2670 

.2040 

.8200 

.80 

.41 

.40 

.98 

.08 

.71 

0. 

a 

WMtfoiririi, 

L40 

•««*•«••••«« 

Tensil*  strmgtk. 
At  time  of  mptiviw 
=  27^  per  o«Dt. 

1 

0 

LOA 

—   >. 

Elongation  of  inch  sections:  'M9,  ''.30,  ''.48»,  ".25,  ''.23,  "ja 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fibrous. 


ENDIilBANCE  OF  ROTATING  SHAFTS. 


Ko.4410. 
Marka,  1^-92. 

Diameter,  ".564. 

Sectional  area,  .26  sqaue  inch* 

Ganged  length,  6". 


4 


Applied  l»d..       1      I 

(Mii:«din>cti>. 

ToUL 

"X"'^ 

MIOB 

8M. 

i 
m 
i 

T,tOO 

Is 

s 

■.7M 
10,«00 

i!;SI 

10,  TM 

as 

11.  MO 

as 

PtwuU.        In 

« 

10.000 

IS.  000 

31^000 

si!  000 
as,ooo 

M,000 

.,«.{ 

11.000' 

nooo 

13,  OW 

14,000 

17,000 

S.Z 

40^000 

as- 

40,000 

003* 
MM 

E 

00» 

oosa 

0110 

OOID 

IHO 

xzao 
mo 

% 
s 

m 
SI 

Ineh. 

imtUlMHl. 
Elutlallmtt. 

08 

•.! 


Elongation  of  inch  Bectione:  ".23,  ".27,  ".47*,  ".28,  ".26,  ".20. 
Diameter  at  fractnre,  ".42;  area,  .1386  sqnfure  inch. 
GontractioD  of  area,  44.6  per  cent. 
Fraotoied  3" J.  from  the  neok.*  Appearance,  flbrona. 
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ENDURAUCK   OP  ROTATING  SHAFTS. 


liro.4448. 
Marks,  Ir-100. 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  iach. 
Gauged  length,  6'^ 


Applied  loads. 


ToUO. 


Poundt. 
260 
1,250 
2,600 
8,760 
5,000 
0,250 
7,500 
7,750 
8.000 
8,250 
8,500 
8,750 
0,000 

7,760 

8,000 
8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,290 

12,340 

10,300 

0 


Persaaare 
incn. 


Blongation. 


Pounds. 

1,000 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

81,000 

82,000 

33,000 

34,000 

,   85,000 

30,000 

31, 000 1 

32,000 
38,000 

34,000| 

ae.ooo 

80,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
49,300 


In  gMiged  length. 


TnehM, 

0. 

.0009 
.0019 
.0029 
.0040 
.0051, 
.0082 
.0003 
.0006 
.0008 
.0070 
.0071 
.0077 
.0(90 
.0101 
.0140 
.0360 
.0770 
.1817 
.1880 
.1975 
.2140 
.2W5 
.2600 
.3000 
.8240 
.38 
.40 
.47 
.52 
.60 
.68 
.81 

LOO 

1.34 


Set. 


1.72 


Inch, 
0. 


0. 


0. 


Initial  kMd. 


Elaatie  Umli. 


Teniille  strength. 
At  time  of  mptorek 
=  28.7  per  cent. 


Elongation  of  inch  sections:  ".33,  ".49»,  '<.26,  ''J3,  ''.22,  'M9. 
Diameter  at  fracture,  ''.38;  area,  .1134  square  inch. 
Gontraction  of  area,  54.6  per  cent. 
Fractured  1".7  from  the  neck«    Appearance,  flbroua. 


ENDURANCE   OF  ROTATING  SHAFTS. 


Ko.4449. 
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Marks,  Ir-101. 

Diameter,  '^564. 

Sectional  area,  .25  square  inclL 

Gauged  length,  6'^ 


Appliedlocda. 

In  ganged  length. 

Bemarka. 

TotaL 

Perftoiisre 
ineo. 

r 

Elongation. 

Set. 

Povnds. 

250 

1,250 

2,500 

8,750 

5,000 

6.260 

7.500 

7,760 

8,000 

8.250 

8,600 

8,750 

9,000 

7,750 

8,000 

8,250- 

8.600 

8,750 

9.000 

9,260 

9,600 

9,760 

10,000 

10.250 

10,600 

10,760 

11,000 

11.260 

11,500 

11,750 

12,000 

12,260 

12,600 

0 

Poundt, 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80.000 
81,000 
32,000 
33,000 
34.000 
36,\)00 
86.000 
81,000 
82,000 
88,000 
34,000 
36,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
49,000 
60,000 
0 

Jnehe*. 
0. 

.0009 
.0019 
.0030 
.0041 
.0062 
.0063 
.0066 
.0068 
^   .0070 
*   .0072 
.0075 
.0078 
.0163 
.0288 
.0350 
.1105 
.1860 
.1940 
.2020 
.2270 
.2430 
.2740 
.3040 
.86 
.89 
.43 
.48 
.66 
.61 
.69 
.85 
1.22 
1.72 

In0h. 
0. 

Initial  loid. 
Elastic  Umlt. 

* 
« 

Tenftile  atrength. 
=:  28.7  per  cent. 

# 



■  MMaa«   «•*«   m  ^ 

.0001 

.0001 

•••*••••*"•% 

Elongation  of  inch  sections:  ".19,  ''.22,  ".25,  ".27,  ".52*,  "^7. 
Diameter  at  fracture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  1".6  firom  the  neck.    AppearancCi  fibrous. 
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ENDURANCE   OF  ROTATING  SHAFTS. 


TSo.i450. 
Marks,  1^-102. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  ^\ 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  Maftre 
inch. 

Elongation. 

Set. 

Bemazka. 

Pound*. 

250 

1,250 

2,600 

8,760 

6,000 

6,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,630 

0 

Pound*. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 

*    38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,520, 
0 

Ineha. 

0. 
.0010 
.0020 
.0030 
.0040 
.0051 
.0062 
.0064 
.0066 
.0068 
.0071 
.0072 
.i)270 
.0202 
.0330 
.0390 
.0500 
.1675 
.1840 
.1971 
.2200 
.2365 
.2640 
.2860 
.33 
.37 
.40 
.44 
.49 
.60 
.68 
.78 
.97 

1.36 

1.88 

Inek. 
6. 

• 
Initial  load. 

Slaattolimtt. 

• 
•                                * 

TeoAfle  strefiigfh. 
=  31. 3  per  cent. 

0. 

f 

•-•••••« 

Elongation  of  inch  sections:  ".23,  ".30,  ".56,  ".30,  ".27,  ".23. 
Diameter  at  fractore,  ".40;  area,  .1257  sqnare  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3"  from  the  neck.    Appearancei  fibronai 


EKDURANCE  OF  ROTATING  SHAFTS. 


Ti 


Marks,  le-lOS. 
Diameter,  ''.564. 


No.  4461. 
Sectional  area,  .25  square  inch.   Gauged  length,  6 


Applied  loads. 

In  ganged  length. 

Bemarta. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 

7,500 

Fotmdff. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83.000 
84,000 
85,000 
86,000 

• 

30,000 

Inch. 
0. 

.0010 
.0020 
.1)090 
.0040 
.0050 
.0060 
.0061 
.0068 
.0067 
.0069 
.0071 
.0074 
r      .0110 
.0122 
.0146 
.0156 
.0167 
.0173 
.0182 
.0190 
.0190 
.0205 
.0216 
.0228 
.0248 
.0267 
.0288 
.0312 
.03:i5 
.0360 
.0393 
.0430 
.0455 
.0482 
.0602 
.0530 
.0557 
.0678 
.0608 
.0633 
.0675 
.0708 
.0740 
.0772 
.0803 
.0837 
.0871 
.0091 
.0928 
.0947 
.9962 
.0977 
.0960 
.1003 
.1018 
.1035 
.1063 
.1066 
.1076 
.1085 
.1060 
.1093 
.1096 
.1160* 
.1101 
.UOl 
.U06 
.U06 
.1107 
.1197 
.1107 
.1106 
.1168 
.1111 
.1111 

Inch. 
0. 

Initial  load. 

Elastlo  limit.   LoadfelL 

After  Iminnte. 
After  2minntes. 
After  3niinates. 
After  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  OmiDutes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minntes. 
After  14  minntes. 
After  15  minutes. 
After  16  minntes. 
After  17  minutes. 
After  18  minutes. 
After  19  minutes. 
After  20  minntes. 
After  21  minutes. 
After  22  minutes. 
After  23  minutes. 
After  24  minutes. 
After  25  minutes. 
After  26  minutes. 
After  27  minutes. 
After  28  minutes. 
After  29  minutes. 
After  30  minutes. 
After  31  minutes. 
After  82  minutes. 
After  33  minutes. 
After  34  minutes. 
After  35  minutes. 
After  86  minutes. 
After  37  minutes. 
After  88  minutes. 
After  89  minntes. 
After  40  minntes. 
After  41  minntes. 
After  42  minntes. 
Aftsr  43  minntes. 
After  44  minutes. 
After  45  minntes. 
After  46  minutes. 
After  47  minntes. 
After  48  minntes. 
After  49  minutes. 
After  60  minntes. 
After  51  minntes. 
After  62  minntes. 
After  53  minntes. 
After  54  minntes. 
After  56  ninntes. 
After  66  minutes. 
After  57  minutes. 
After  58  minutes. 
After  59  minntes. 
After  60  minntes. 
After  80  minutes. 
After  85  minntssr- 

- 

0. 

•  •«**«  ■  •*»  •  •  • 

0. 

\ 

■ 
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ENDUkAKCE  OP  BOTATINO  ^^HAFTS. 


Ko.  4451 — Gontinned. 


ApplMd  kMds. 

In  ganged  length. 

ToUl. 

PerMoare 
incli. 

KioBgBtkm. 

Set. 

• 

Pounds. 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,420 

10.800 

0 

Pounds. 
31,000 
32,000 
83.000 
84,000 
35.000 
30,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,(100 
47,000 
48,000 
49,000 
49,6^ 

Inek. 
.1113 
.1137 
.1230 
.1520 
.1000 
«1B45 
.2015 
.2250 
.2465 
.2820 
.3140 
.37 
.40 
.45 
.49 
.67 
.63 
.78 
.93 

L35 

IndL 

• 

10 

•••••••«••-- 

Teniiile  ■tnngfli. 
At  time  of  mpturab 
=27. 2  per  cent. 

0 

1.03 

Elongation  of  inch  sections:  'M9,  ''.23,  ".47*,  "^,  "^,  ".21, 
Diameter  at  fracture,  ".41 ;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  at  middle  of  the  stem.    Appearancei  fibroaS|  lamellar. 


ENDURANCE  OP  ROTATmO  SHiPTS. 


No.  4463. 
Marks,  V-109. 
Diameter,  "J56i. 
Sectional  area,  25  square  inch. 
Gauged  length,  6", 


ApplMted..       1      1« 

g«ig»11ai.Cth. 

Bemirki. 

Total 

'"a"""^ 

I>tlOIl. 

Scit. 

POMUtt. 

ISO 

3,TS0 

iZ 

T,WO 

i 

tImo 

?:Si 

8,000 

i 

iK 

U.00O 

ILZM 

its: 

12.«0 

3  '' 

1 

ta.ooo 

14.000 

as.  000 
wooo 

11. 000 

i 

aE 

41,000 
42.004 
43:000 

»s 

li 

0010 

0044 
OMU 

00«T 
0070 
0072 

0077 

OlM 

OIW 

OMM 

IS 

2380 

g 

M 
SS 

u 
•s 

w 

M 

J«A. 

liiUalloU. 

.0001 

=  »^I»[«Dt. 

Elongation  of  inch  sections:  ".21,  ".26,  ".27,  ".56*,  ".27,  "J2L 
Diameter  at  flracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3".25  firom  the  neck.    Appearance,  fibrous. 
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EHDUBANCE  OF  SOTATINO  SHAFTS. 

ISO.  UiS. 


Marks,  V9^- 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch* 

Ghkuged  length,  6''. 


Applied  loadk 

In  0Mged  l«ijctli. 

Benuurks. 

TotaL 

PerMvare 
inoh. 

Elongatioii. 

Set. 

PcvndM. 
250 
1,250 
2,500 

8,750 

5,000 

8,250 

7,500 

7,750 

8,000 

7,250 

7,500 

-  7,750 

8.000 

8.250 

8,500 

8.750 

9,000 

0,250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,420 

0 

F»mndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
82,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
35,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,880 

0. 

.0010 
.0020 
.0030 
.0010 
.0051 
.0081 
.0082 
.0070 
.0908 
.0480 
.0668 
.0168 
.1910 
.2190 
.2836 
.2810 
.2820 
.8250 
.87 
.42 
.48 
.58 
.81 
.75 
.90 

L38 

1.85 

Inch. 
0. 

InitiAllMid. 

EUMtie  limit 

* 
• 

Tensne  BtreDgfb* 
=  27. 5  Der  cent. 

0. 

. 

--•-••-•«••• 

Elongation  of  inch  sections:  ".21,  ".28,  ".28,  ".43*,  ".25,  "JJO. 
Diameter  at  fractore,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".75  from  the  neck. 

Appearance,  fibrous,  lamellar.    Opened  cracks  along*  sutCm^  of  stem 
on  one,  side  of  the  specimen. 


BKDUEANCE  OF  BOTATING  SHAFTS. 

Ko.  1146. 
Harks,  Is-97. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  leogtli,  6". 


Appli«il«d.. 

iDBOUgcdleBRtb. 

Semuim. 

TottL 

"J" 

BlongatioD 

Bet. 

fMnuIl. 

i:i 

I.TM 

b,<m 

11 

!:Si 
!:S1 

IB 

iS 

>;S00 

u.sn 

■••r 

,s 

IE 

M.eoe 

11.000 

nm 
n.000 
Kooo 

s&;ooo 

81,  MM 

sx 

M,ODO 
IS.  000 

sr 

18,000 

Z.Z 

41,000 

ass 

u,ooo 

4S.000 

fMAu. 

0. 

looso 

.0030 
.0041 
.0061 

.0003 

-oow 

;oo7i 

ioiii 
ioase 

'S 

.3805 
.3210 

!m 

lilS 

o!"  " 

InllJnlload. 

ElutlD  limit. 

0. 

0. 

Ten.ile»trMi!lh. 
AtUnieornipliire. 
=  ».Bp*rMiitM 

9 

1.77 

Elongation  of  inch  sectious:  ".23,  "27,  ".52«,  ".29,  ". 
Diameter  at  fracture,  ".42;  area,  .1385  square  incli. 
CoDtraction  of  area,  14.6  i>er  cent 
Fraotared  3"  tsoax  the  neck.    Appearaoce^  fibrous* 


718 


ENDURANCE   OF   ROTATING  SHAFTS. 


TSo.  4M7. 


Marks,  I9-98. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loMis. 

In  ganged  length. 

Bemarks. 

TotaL 

PertaiuHW 
Inoa. 

Elongation. 

Set. 

Poundt, 

250 

1,250 

2,500 

3,760 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

6,760 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10.750 

11.000 

11,250 

11,360 

0 

Poundt. 

1,000. 

6,000 
19,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
.38.000 
34,000 
35,000 
36,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,000 

87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,440 
0 

0. 

.0010 
.0020 
.0030 
.0041 
.0051 
.0062 
.0063 
.0066 
.0069 
.0071 
.0073 
.0100 
.0148 
.0165 
.0201 
.0278 
.0426 
.0720 
.1650 
.2270 
.2420 
.2600 
.2975 
.3440 
.38 
.48 
.49 
.56 
.62 
.80 
.92 

1.29 

L41 

Jneh. 
0. 

Initial  load. 
BUftticlindt 

0. 

# 

m 

Tensile  strength. 
=28.5  per  cent. 

Elongation  of  inch  sections:  ''.47»,  ''.21,  ''.21,  ".19,  ".17,  ".16. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  ".70  from  the  neck,    j^pearance^  &hroafl|  aeamy. 


ENDUKANCE  OF  ROTATING  8HAFTH  71 


-lull 


fi£ec&&c^si&^&s&e&s^e^s;^^3s£s33'siJ3^3';i33:i^ 


HI 


fsiaisssiasJ^siisj^EJt^sSi^i^i^sssiKi^si^^ssfJi^fi^ 


If 


iiiil§llill!3S!l!!!ISIiiS!§3!ei:illl! 


m 


liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii! 


m 
If 


-Sa»sa»ss3sasa9i^S!3;3ss3S3Ssassaissa'^;sssse3 


IssssssiiSiHisssisisssiiSsssssssssssH 


iiiiiiiiiiiiiiiiiiiiiiiisi^i^iiiiiii 

WWKSMWmKawaWKWWWWBEleE^ElEElEEEeil^Efi 


323S&SS33£S3SSSiS8S%eS833333SiiSgSS§SS3 
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CHAIN  CABLE. 


CHADT  CABLE. 


TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWtVELS,  AND  SHACKLES,  FOB 
UNITED  STATES  LIGHT-HOUSE  INSPECTOR  THIBD  DISTRICT,  TOMP- 
KINS VI LLE,  N.  r. 

[Chain  samploB  oonslat  of  three  itadded  links,  with  nnstudded  end  links.] 


No. 

of 

test. 


5167 

4833 
4834 

4835 

4880 
4837 

4838 

4839 

4840 
4842 

4889 

4890 

4891 

4892 

5315 

5316 
5817 
5313 
6319 

5320 

5321 
5322 

6378 

5379 

5380 
5381 


4841 
4848 


Harks. 


W.  li.  R.  In..  Uo.f 

Lebanon,  Pa.*' 

J.  B.  C.  Sc  Co., 
proved. 


. . .  .do 


.do 

.do , 

.do 

.do , 

.do , 

.do 

.do , 

.do , 

.do 

.do 

.do 

■  Q V  ••■•••••! 

.do 


.do 


.do .... 

.do  .... 

.do  .... 


..do 


Diameters. 


End 
links. 


Inehss. 
2.87 


3.12 
2.12 

2.12 

2.13 
2.12 


Stud- 
ded 
UnkB 


In. 

2.13 


2.02 
2.02 

2.08 

2.03 
2.04 


2.13     2.03 


2.13 

2.13 
2.13 

2.00 

2.12 

2.12 

2.02 

2.14 

2.15 
2.15 
2.15 


2.03 

2.01 
2.03 

2.00 

2.00 

2.00 

2.02 

2.00 

2.03 
2.02 
2.00 


2. 15     2. 00 


2.15 

2.15 
2.15 

2.15 

2.15 

2.15 
2.12 


2.02 
2.03 


2.00 


2.02 
2!  00 


2.00 


2.00 

2.00 
2.00 


1.89 
1.88 


Sec 
tional 
area  of 
chain. 


Sq.  in. 
7.13 


%.41 
<L41 

6.47 

6.47 
6.54 

6.47 

6.47 

6.35 
6.47 

6.28 

6.28 

6.28 

6.41 

6.28 

0.47 
t.41 
6.28 
6.28 

«.28 

6.41 
6.28 

6.28 

6.28 

6.28 
6.28 


5.61 
6.55 


Tensile  strength. 


Total. 


Ptnmd». 
259,200 

225,100 
214,700 

253.300 

to 

257,000 
278,400 

220.900 

226.300 

247,700 
258,400 

243,100 

368,910 

274.500 

241.300 

238.280 

227,300 
225,200 
190.700 
201,300 

250,600 

204,900 
247, 100 

251,600 

228,800 

251.700 
250,700 


231.500 
231,900 


Per 

8<iaare 

inch. 


Pounds. 
36.350 


35,120 
33,490 

89,150 

39,860 
42.570 

34,140 

34.980 

39.010 
39,170 

38,710 

42,820 

43,710 

87,640 

37.150 

85.130 
35,180 
30;370 
32,050 

89.000 

31,«70 
39,350 

40,060 

36,480 

40.080 
39.920 


41.270 
41,780 


iFraetnres. 


•* 


Middle  link  of  chain  in  theonaitv 
at  end  of  weld.  Fifartraa,  in  part 
in^nular. 

First  liuk  at  the  weld.    FtlKoas. 

First  f?hk  at  the  weld.    In  pari  €- 

broQA,  part  gianolar.    Separated 

along  scarf. 
Finit    link   at   the  qnatrter.  opfs- 

site   side   from   weld.     Ffhnwa. 

Started  an    opening    along   the 

soarf. 
Middle   link   at  weld.    In  part  5 

brona.  balance  followed  the  scarf. 
End  link  at  the  weld  and  oppoaitB 

end.      Studded    links  not  frae- 

tared. 
First  link  at  &e  weld.    FoUowsd 

scarf,  which    had  a  dark-ooloied 

sarfaoe.         * 
Middle  link  at  the  weld.    Fibrana. 

in  part  following  the  aoarf. 

do 

First  link  of  the  chain  at  wdd  aa4 

oppoaite  end.    Grannlar. 
Tint   link  of  the  chain  at  weld. 

Followed  l^e  scarf. 
Middle  link  of  cliain.  ead  oppesits 

the  weld.    Fibroo6. 
First   studded   link  at    the  weM. 

Fibrous. 
Middle  link  at  the  weld.    Fibnms. 

in  part  following  the  scarf. 
First  studded  li&    at    the  weld. 

Followed  scarf  in  part^  and   is 

part  granular. 
Middle  liuk  at  the  wdd.    FoQewed 

the  soarf 
End  link  at  weld.    Followed  scazf. 

Studded  links  not  fractured. 
Middle  liuk  at  weld.   Followed  the 

scarf. 
End  link    at  the  weld.    Followed 

the  scarf  in  part,  and   in  part 

granular. 
First  studded  link  at  weld.    Fol- 
lowed the  acarf  in  part,  and  ia 

part  fibrous. 
FixststfiddedUnkattlieweld.  Fol 

lowed  l^e  scarf  and  in  part  fibroos. 
Middle  Unk  at  the  weld.   FoUowid 

theaoarf,  andin  part  fibrvvswith 

some  granulation. 
Fintstndded  link  at  the  weld.  Fi- 
broos 90  per  osnt,  grannlar  10  per 

oent. 
Firststodded  link  at  the  weld.  Fi- 

hrqus,  in  part  following 
lE.    iViDowedtbei 


l&id  link. 

Middle  studded  link  at  the  wolded 
end.    Fraetored  in  two  places  a 

Sieoe  of  the  end  of  the  link  beiafe 
etaohed.    Qrannlar,  In  pert  a- 
bious. 
Middle  link  at  the  weld.   FlhceM. 

in  part  following  the  scarf. 
Mid^e  link  at  the  weld.  FoOewMl 
the  soarf. 


CHAIN  CABLE. 
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TENSILE  T^STS  OF  CHAIN  CABLE,  AND  SWIVELS,  J?TC.— Continued. 


of 
tost. 


Marks. 


4901     J.  R  C.  A^   Co., 


5382 
5383 
5384 
5385 
5386 
5387 


Proved. 
...do 
...do 
...do 
...do 
...do 
...do 


5388  ....do... 

5389  ' do  ... 


I 


4844  !  J.  B.  C.  &  Co., 

I   ProTod. 
4872  ' do 


4873* 

4874 
4875 

4876 

4877 

484S 

4847 
4848 

4849 

4850 


4851 
4852 
4893 


48»4 

4846 
4878 

4879 


4880 
4902 

4853 

4881 
4882 


..do 

..do 
..do 

..do 

..do 


Diameters. 


End 
links. 


Inch. 
1.88 

2.00 
2.00 
3.00 
2.00 
2.00 
2.00 

2.00 
2.00 

1.90 

1.87 


1.84     1.76 


Stud- 
ded 
links. 


Inch. 
1.88 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

1.88 
1.88 

1.78 

1.78 


Sec- 
tional 
area  of 
chain. 


8q.  In. 
5.55 

5.56 
5.55 
5.55 
5.55 
5.55 
5.56 


1.87 


t 


1.78 


J.   B.   C.   &  Co., 

Proved. 
do 


1.85  1.78 
1.87  I  1.75 

1.86  f.76 

1.78     1.61 

I 
1.78  ;  1.62 


.do 
-do 
.do 


.do 

do 

.du 


.do 


J.   J3.    C/.    oc-    Co., 

Proved. 
....do 


....do 


.do 
.do 


J.   B.   C.    &,  Co., 

Proved. 
do 


^1.62^ 
1.78 

1.78 


1.78 
1.78 
1.78 


1.60 

1.62 
L60 

1.61 


1.60 
1.50 

a.22j 

n.l75 

1.23 

1.22 


1.62 
1.62 
1.62 


1.62 
1.62 
1.60 


1.60 

1.47 
1.45 

1.46 


1.48 
1.50 


1.12 

1.12 
1.12 


Tensile  strength, 


Total. 


Pounds. 
232,900 

214,800 
219,980 
207,870 
167,900 
219,680 
206,500 


5.55  •  139,300 
214,070 


5.55 
4.96 


203,500 


4.98  ,  214,700 


4. 8&  :  178, 000 


4.98 
4.98 

4.81 

4.86 

4.07 

4.12 
4.12 

4.12 

4.12 


4.12 
4.12 
4.02 


4.02 

3.39 
3.30 

3.34 


3.44 
3.53 


1.97 

1.97 
1.97 


186,100 
213,250 

196,286 

207.390 

166,800 

158,950 
162,500 

153,100 

170,200 


175.600 
172,500 
176,950 


173,500 

153,700 
120,800 

141, 100 


144,480 
151,600 


82.480 

82,650 
85.890 


Per 

s<iQare 
inch. 


Pounds. 
41,960 

38,700 
39,640 
37,450 
30,250 
30,580 
87,210. 

2?%  100 
38,570 

40.860 

43,110 


36,810 

37,370 
42,820 

40,810 

42,670 

40.980 

38,580 
39,440 

37,160 

41.310 


42,620 
41,870 
44,020 


43,160 

45,340 
36,610 

42,250 


42,000 
42,950 


41,870 

41,950 
43,600 


Fractures. 


End  link  at  the  weld.    Stndded" 

links  not  fractnred. 
End  link.    Followed  the  scarf. 

...do 

...do 

...do 

Middle  link  at  welded  end.  Flbrons. 
Middle  link.    Followed  the  scarf  in 

part  and  in  part  flbrons. 
Sod  link.    Followed  the  scarf. 
...do'. 

Middle  link  on  the  side  opposite  the 

weld.    Fibrous. 
First  studded  link,  pulled   out  a 

piece  about  3"  across  at  welded 

end.  One  end  of  piece,  granulw^; 

the  other,  flbrons. 
First  studded  link  at  end  of  weld. 

Fibrous,  05  per  cent;  granular,  5 

percent. 
End  link.    Followed  the  scarf. 
First  studded  link,  end  opposite  the 

weld.    Fibrous. 
Middle  link  at  the  weld.    Followed 

the  scarf. 
End  link  at  weld. 

First  link    at   the  end  of    scarf. 

Fibrous. 
First  link  at  the  weld.    Fibrous. 

The  smaller  end  link.  *  Chain  not 
Aractnred. 

Middle  link  at  end  of  scarf.  Fi- 
brous. 

Middle  link  at  end  of  weld.  Fi- 
brous. Also  opened  weld  at 
other  end  of  scarf. 

First  link  at  end  of  scarf.  Fibrous. 

...do 

Middle  link  in  thevioinitj  of  weld. 
Fibrous,  50  per  cent;  granular, 
50  per  cent. 

First  studded  link  at  weld.  Fi- 
brous. 

First  link  near  the  end  of  scarf. 
Fibrous. 

Middle  link  at  weld.  Followed  scarf 
in  part,  part  fibrous,  10  i>er  cent 
granular. 

First  studded  link  at  weld.  Fol- 
lowed scarf. 

Middle  link  at  weld.    Fibrous. 
End  linkat  weld.    Studded  links  not 
fractured. 

First  link.    Followed  scarf. 

End  link  at  weld.    Fibrous. 
First  studded  link    at  weld.    Fi- 
brous. 


H.  Ex.  161- 


46 
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CHAIK   CABLE. 


TESTS  OF  SWIVELS  AND  SHACKLES. 


Ko.of 
test. 

Description. 

Tensile 
strength. 

Fractured. 

4859 

Swivel  for  2"  chain 

PoundM. 
112,900 
179,900 

136,200 

238,400 
306,500 
297,000 
322,600 
127,200 
162,500 
276,400 
84.900 
208,200 

92,900 
222,050 

95,700 
192,500 

57,100 
114,800 

• 

Eye  of  male  part.    Grannlar. 

Pulled  off  head  of  male  part.     Filmraa,  sUchtfy 

nanular. 
Pulled  off  head  of  male  part.    Fihnnu.    This  swivel 

had  a  |"  pin  through  stem. 
Sheared  the  tongue. 
'  Tongue  of  shaoUe. 

5323 

do 

5391 

do 

4865 
4895 

• 

Shackle  for  2"  chain 

do  ..-/ 

5324 

do 

5390 

do 

Bale  of  shackle.    Bibroua. 

485» 
5302 

Swivel  for  If"  chain 

•  •••••  do     ..a...  .......  .••.•.•• 

Eye  of  male  part.    Grannlar. 

Pulled  off  bead  of  male  part.    Fibrous. 

Sheared  the  tongue. 

Eye  of  male  part.    Granular. 

Across  eye  through  pin  hole  for  holding  tongue  m 

place.    Fibrous. 
Eye  of  male  part.    Granular. 
Sheared  the  tongue. 
Eye  of  male  part  at  the  wold. 
Sheared  the  tongue. 
Eye  of  male  part  at  the  weld. 
Across  eye  through  pin  hole  for  holding  Umgne  in 

place.    Fibrous. 

4864 
4857 
4863 

4856 
4862 
4855 
4861 
4854 
4860 

Shackle  for  1  {"  chain 

Swivel  for  If"  chain 

Shackle  for  1|"  chain 

Swivel  for  11"  chain 

Shackle  for  If"  chain 

Swivel  for  U"  chain 

Shaekle  for  H"  chain 

Swivel  for  IV'  chain 

Shackle  for  U"  chain 

TENSILE   TESTS  OF  CHAIN   CABLE  AND  IRON   USED  IN  CABLE,  FOB 
CAPT,  THOS.  O.  SELFRIDGE,   U.  S.  N.,  BOSTON  NAVY- TABD. 

[Samples  consist  of  three  studded  links  with  unstudded  end  links.    Studs  of  chain  branded  *'17.  S.,^ 

•N.Y.B." 


0 

Diameten. 

Sec- 
tional 
area  of 
chain. 

Tensile  strength. 

No.  of 
tent. 

End 
links. 

• 

Inehet. 
2.35 

1.88 

1.38 

Stud- 
ded 
links. 

Total. 

Per 
square 
inch. 

Fractured. 

4898 
4899 
4900 

Inches. 
2.25 

1.78 

1.25 

Sq.Ineh, 
7.95 

4.98 

2.45 

Ponndt. 
.  292,950 

178,800 

75,600 

Pounds. 
36,850 

34,900 

30,860 

First  studded  link  at  the  weld.  Followed  the 
scMrf  in  part,  and  in  part  grannlar. 

First  studded  link  at  the  weld.  Followed  scarf. 
Granular  at  circumference  10  per  cent. 

End  link  at  the  weld.  Studded  links  not  flnae- 
tnred.                                   ' 

SAMPLE  OF  IRON  USED  IN  OHAIN. 


1 


6' 


Rolled  bar  turned  down  at  middle. 
Diameter,  1".492. 
Sectional  area,  1.75  squ«are  inches. 

Elastic  limit  38,2(K)  pounds  =  21,830  poands  per  sqaare  inch. 
Tensile  strength  85,170  pounds  =:  48,670  pounds  i)er  square  inch. 
Elongation  in  8  inches,  2".33  =  29.1  ]>er  cent. 

Elongation  of  inch  sections :  ".18,  ".30,  ".58*,  ".35,  ".27, "  JJ6,  ".23,  ".16. 
Diameter  at  fracture,  1".18;   area,  1.09  square  inches;   contraction 
of  area,  37.7  per  cent. 

Appearance  of  fracture,  fibrous. 
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TRANSVERSE,  SHEARING  AND  COMPRESSION  TESTS. 
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TKAH8VEKSE  TESTS  DBIAHS. 

No.  5023. 
HoosiEB  Bupp  Oolitic  LiHEsroirB  fbou  Bbbpobs,  Ind. 

Stratifiemiitn.  | 


ApplWlo^ta. 

D«flNUw». 

«. 

Benutrk*. 

Total. 

abarttreu. 

I,  ODD 

3,000 

4.800 

i 
i 

P«t»UlL 

.0010 

;ooM 

.Hsa 

.0012 
-OOM 
.D03& 
.OOM 
.OOM 
.0030 
.0040 

.oou 

.0013 

.oou 

:sa 

.000 

:oo&2 

.00S3 

.oo&s 

.OOM 

loosa 

:oo«& 

iooio 

!oao3 

.0003 

!ooo4 

.0001 

.oooa 
o! 

;oooi 

-    .0001 

.0003 

.0001 

.0002  ■ 

.0001 

:S 

.0001 
.0001 
.0002 

.0001 

.0002 

!oooi 

iE 

/»(*. 

InlUU  load. 
nlllmate  ■tnntth. 

.0003 

.OOOT 

.0000 

.ooot 

.OOOT 

.0007 

1,001 

. 
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No.  6024. 

"  Indiana  Limestone. 


fitratifieaiian. 


Applied  loads. 

DefleotioBS. 

Snocessive 
deflections. 

Deflection 
sets. 

Remarks. 

ToUl. 

Maximnm 
flbor  stress. 

Pounds. 
200 
600 
1,000 
1.400 
1,800 
2,000 
2,400 
2,800 
3,000 
3,400 
3,800 
4,000 
4,810 

Povoidi. 

iMh, 

0. 

.0010 
.0017 
.0022 
.0028 
.0031 
.0037 
.0041 
.0043 
.0048 
.0053 
.0056 

Ineh. 
0. 

.0010 
.0007 
.0005 
«       .0006 
.0003 
.0006 
.0004 
.0002 
.0005 
.0005 
.0003 

Ineh. 
0. 

Initial  lead. 

a 
Ultimate  strength.          ^ 

"'•7 

.0005 

.0006 

.0008 

.0010 

943 

No.  6026. 
Yebmont  Masble. 


1 


Applied  loads. 

Deflections. 

Ineh. 

0. 

.0008 
.0016 
.0023 
.0030 
.0036 
.0041 
.0040 

Snocessive 
deflections. 

Deflection 
sets. 

Rfomarks. 

Total. 

Mazimnm 
fiber  stress. 

Pound*. 
200 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
7,670 

Pound*. 

Ineh. 

0. 

.0008 
.0008 
.0007 
.0007 
.0006 
.0005 
.0008 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0006 

TnitiaMoad. 
Ultimate  strength. 

.0005 

1,531 

1  

T^ 


NATURAL  ^TONEa 

No.  5038. 

L£G  Mabble. 


■<%. 


n^ 


Applied  1.^. 

1 

uk. 

oou 

Mil 
0014 

RfflMTk.. 

TfUl. 

abwstren 

/ndt. 

200 

a,«» 
e,OM> 

f^nJi. 

IM*.          -       / 

IdIUbI  load. 
Ultinme  atieiigUi. 

Mil 

mm 
(»» 

MSB 
0083 

WOI 
OD03 

•KM 
0008 

0016 

..«. 

1 
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Fo,  502X. 

PoToicAc  Bed  Sandstone. 


1 


Applied  loMls. 


ToteL 


Pounds. 

21)0 

1,000 

2,000 

3,000 

4,000 

5,000 

«.000 

7,000 

6,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 

15.000 

15,100 


fiber  stress. 


Fomnda. 


I  Deflections. 

I 


0. 
.0010 
.0023  ; 
.0033 
.0043 
.0061  I 
.0000  I 
.0070  j 
.0078 
.0086  j 
.0005 
.0103 
.0111 
.0122 
.01^ 
.0140 


3,008 


SnoeeasiTe 
deflections. 


Inch, 

0. 

.0010 
.0013 
.0010 
.0010 
.0006 
.OOOP 
.0010 
.0006 
.0006 
.0000 
.0008 
.0006 
.0011 
.0008 
.0010 


Defleelititi 


0. 

.0001 
.0008 
.0003 
.0006 


.0007 


0000 


.0012 


.0015 


0017 


Remarkii. 


InitlAl  load. 


Ulfiinate  strength. 


NATURAL  STONES.    - 
No.  5028. 

POBTLAND  (Conn.)  Eed  Sandstone. 

1 


729 


I^ 


F" 


"^ 


Applied  kodi. 

Remirka. 

Total 

Mulraum 

aiMT>U«M. 

Inth. 

""■ 

PowxK 
1,0m 

B 

t.OM 

PounOM. 

luft. 

/«A. 

initial  load. 
CntimMe  aOtDgtb. 

oom 
om 

ooai 

OOIT 

0022 

S 

S 

0032 
OOU 

i,m 

No.  5029. 
Ohio  Sandstons. 


U —     If 


"^ 


AppUadload*. 

SncfnaWe 

DeBecUoB 
■eU. 

Remark*. 

ToUl. 

iliaimam 

POttfuIl. 

200 
2:  MO 

Pmrnd.. 

IntA. 

.oOso 

''looso 
.ooga 

.0005 

:oo9s 

iDttlal  load. 
LritlmMe  itnngUi. 

77* 

■■ 

NATURiLL  STONES. 

No.  503U. 

HoNSON  (Me.)  Slate. 


T^ 


Appll. 
TdUI. 

PoUHdi. 

i.tuo 

a.  000 

3.1)00 
1.OO0 

^(<oo 

as; 

IS.  000 
laloM 

as 

Is 

IE 
ss 

3U,0»U 
Sl.UOU 
»2,WW 

ja.uou 

S:S 

30,000 
3I,U<M 
M,000 
30.000 
40.000 

Minimum 

aber  atrewi. 

Defle 

iHnlve 

cliou 

mk. 

ooce 

0005 

0005 
00U4 

000< 

0003 
0002 
0003 

000* 

0002 

OOOf 
0003 

ooos 

0003 
D00« 
000',! 
0003 
00U3 
00U2 

0002 

0003 
0003 

0004 
0002 

DeaeeUoD 
0- 

B.™^.    , 

Pwrnd.. 

Initial  lu^ 
mUnuu  •tmcU. 

o«at 

00£ft    i 

a 

0IM2 

0018 

0051 

s 

OOTl 

oiieo 

00»T 

s 

Olio 

0117 
0120 

OIM 

,0002 

,0003 

.«» 

.0003 

.OOH 

.0004 

.0000 

.0000 

.0007 

.0004 

7,071 

Sastained  maximaiu  load  ooe-lialf  minate,  tlieu  fractured. 
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No.  3031. 

NoETH  Biter  Blubstonb, 


731 


ApplMlad.. 

DeflHUon 

ToUl. 

HbarXHU. 

"''"'*"'■  '»«fl*' 

iViHUb. 

2^000 

i 

12,000 

•ass 

» 
IE 

li 

»,«0D 
3^000 

Fimodt. 

/K*.                  I 

OOIT 

01107 

000- 

DUM 
OOOS 

ooot 

OWM 

ooot 

0001 

E 
E 

ouM 

voos 

0U09 

.ooos 

.ooot 

End  bMriugs  •«  oonvra. 
CItlButa  ■treDgth. 

DOM 

007B 
OOTB 

0082 

toas 

0002 

0101 

OUG 

oi2a 

DIU 

E 

.00)0 

•  OOU 

.001« 

.0018  ■ 

.0017 

.ooso 

.0020 

s.m 

732 
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No.  5032. 
WOBC£STEB  OBANITE. 


I 


Applied  loads. 

Defleotiona. 

Soccessive 
deflections. 

Deflection 
sets. 

Kamariui. 

Total. 

MaKlmnm 
fiber  stress. 

Pounds. 

doo 

1.000 

2,000 

3,000 

4.000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

n.960 

Poundt. 

Inch. 
0. 
.0018 
.0037 
•      .0051 
.0064 
.0073 
.0082 
.0002 
.0101 
.0110 
.0119 
.0130 

Inch. 

0. 

.0018 
.0019 
.0014 
.0013 
.0009 
.0009 
.0010 
.0009 
.0009 
.0009 
.0011 

Inch. 

0. 

.0002 
.0003 

* 

Initial  load. 

.0010 

.0010 

.0015 

.0018 

1 

1 

2,393 

UltiniatQ  sti«&g:ih. 

NATURAL  STONES. 

No.  5033. 
QniNOY  Gbahite 


■^v:- 


F" 


"F 


Applied  load.. 

1 

s 

«oon 

ODIO 

0008 
0009 

ToU). 

flberatiew. 

D«ll»tl«».  2™ 

J**.             7 
«.                   0 

•Bte. 

-    ]t«n»rk(. 

ws. 

•.009 
10,000 

lolsio 

rnndl. 

/«*. 

0OS2 

(WW 

01«2 
0123 

0020 
OOM 

0027 

wa 

0037 

2,18! 

1     " 

^ 
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NATURAL  STONES. 

No.  5022, 
QumcY  Granite. 

COUPBES8ION   TEST. 


1^ 


Sectional  area,  24  Bqnare  iaches. 
Ganged  length,  20", 


Applied  I»d». 

Id  g.ugBd  length. 

K.in.rE». 

TDtal. 

^"a"" 

Comprw- 

8*1. 

3 

1X1.000 

172,000 

ass 
1,E 

100 

3,000 

t.000 

i^ 

T.OOO 

o"  " 

!on«o 
":oii7 

:0197 

"■3 

!ooo§ 

iooii 

.ooia 

InKlnl  l«d. 
Cnokni. 

aooo   1        .0081 

6,000             :01M 

aoou          ioceg 
1,000   .       .oow 

.8014 

736 


NATUBAL  STONES. 


i 


o 

O 

I 


S 

I 

d 


M 


CO 

Oi 

o 

Pi 

GO 

5 


'd  a5  ^  d 

d^  §  M 

o  d  o§  a 


tn 


2.9 


OQ 


1 


Ms 


III: 

II 


I 


S|, 


t 

a 

I 

a 


•isii 


i§! 


iSI§  i§ 


|'-'-'a5f9*S»2"a8  2"8' 


I 


IM' 


3So 


|iSSSS8|S8S  Si 

'^i f-i f-i 04 ^ ^ e4 eS iH S 9   «^<~i 


a 

o 


a 
o 

p 

a 


t 

li 

o  • 


U3 


S^oaartooaoMfH   oo 
•CO  oooc  oooSoo  oo 

g  «P  «0  ir>  tf>  CC  CD  <>  «0  CD  O     CDCD 


a 
« 
o 

a 


i 


6S« 


9  O 

c  5 

52 

«  • 

eO  S  A 

B  «   g 

I  £3-2 


9 

O 


h  be 

o 


ce 
c 


29 

II 


IIO 


8 
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TBAH8MIS8I0H  OF  HEAT. 


Diagrams  Nos.  1  and  2  show  the  results  obtained  with  a  number 
specimens  of  stones,  in  which  observations  were  made  on  the  rise 
fall  in  temperature,  as  indicated  by.  thermometers,  inserted  in  pocfa 
in  the  stones  under  conditions  as  described. 

The  stones  experimented  with  were  4''  by  6"  by  12"  in  dimensioi 
except  sandstone  block  A,  which  was  10".5  by  14".76  by  1*6". 

Pockets  three-eighthri  inch  diameter,  4"  deej),  were  drilled  in  the 
die  of  the  ends  of  the  stones. 

In  block  A  pocket  No.  5  was  at  tiie  middle  of  the  stone  and  wa« 
deep;  the  center  of  pocket  No.  4  was  4"  from  one  face,  and  drilled 
deep;  pocket  No.  1  was  1"  from  a  side  of  the  stone,  and  this  was 
deep. 

The  stones  referred  to  on  diagrum  No.  1  were  placed  out  of  di 
winter  nights;  they  were  brought  into  the  testing  room  in  the  im 
ing,  placed  on  a  wooden  table,  and  observations  began  at  8  o'clock. 

The  temperature  of  the  testing  room  the  morning  on  which  block 
was  brought  in  was  66^  F.  At  the  end  of  1  hour  31  minutes  the 
l)erature  of  the  room  w;as  68o  F.;  at  2  hours  46  minutes,  69^  F.,  and 
3  hours  20  minutes  the  temperature  was  70<^  F.,  where  it  remained  di 
ing  the  balance  of  the  test. 

The  initial  temperature  of  the  pockets  in  block  A  varied  as  the 
gram  shows,  which  is  explained  by  the  fact  that  the  temperature 
the  stone  was  rising  at  the  time  x)bservation8  began,  the  tempei 
of  the  morning  air  having  moderated  over  the  minimum  tempera! 
of  the  night  before. 

Tbe  other  three  stones  during  the  time  observations  were  made  w< 
exposed  to  a  temperature  of  70^  to  70^01^. 

The  stones  referred  to  on  diagram  No.  2  were  4"  by  6"  by  12"  in 
mensions,  and  had  pockets  three-eighths  inch  diameter  by  4^ 
driUed  in  one  end  of  each.   - 

Observations  began  when  the  stones  were  immersed  to  a  depth 
6"  in  an  ice  water  bath  at  the  temperature  of  34^  F. 

The  upper  half  of  the  stones,  containing  the  pockets,  were  exp 
to  the  temperature  of  the  testing  room.  The  temperature  of  the  rooi 
for  the  several  stones  was  as  follows :  for  the  Worcester  granite,  7^ 
F.;  for  the  North  River  bluestone  and  the  Portland  (Conn.)  red  saui 
stone,  70O  F. ;  for  the  Vermont  marble  the  temperature  of  the  rooi 
began  at  65^  and  gradually  rose  in  three-quarters  of  an  hour  to  75^ 
where  it  remained  for  the  balance  of  the  test. 

The  sandstone  showed  a  wet  surface  2  inches  above  the  water  Urn 
Subsequent  observations  were  made  on  the  bluestone,  showing  the 
of  temperature  after  removal  from  the  ice- water  batlu 
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BBZCE  FIEBa 

Compies^on  teats  of  piers  laid  in  cement  mortar,  composed  of  1  part 
cement,  2  parts  sand. 

These  piers  were  built  September,  1886,  aud  were  a  part  of  the  Beries 
of  teats  rejiorted  in  1886. 

Age  of  piers  when  tested  6  years,  6  months.  ' 

Tests  of  indiTidnal  bricks  of  which  these  piers  were  bnilt,  reported  in 
1SS5. 

These  piers  were  adjusted  in  the  testing  ma^cbine  without  the  aid  of 
end  plates  and  side  rods,  hence  no  initial  compression  preceded  the 


No.  6200. 

■12.INCH  BaiOK  PlEE. 

Built  of  11  conrsee  of  common  bricks. 

Total  weighty  260  pounds. 

Weight  per  cubic  foot  123.7  pounds. 

Total  height,  28"  .20. 

Sectional  area,  ll".30xll".40=12».8  square  inches. 

ATerage  tbiekiieBS  of  joints,  ^", 

Ganged  length  20". 


Applied  lo.d.. 

In  g.l.gNl  IcDgth. 

R«m.rk». 

Total. 

"a- 

Coyp™. 

s,. 

Pnnult. 

li 
as 

&T,MO 

;» 

M,1M 

■as! 

!SS 

ml  BOO 

i.^ 

Kl.OOO 

!SS5 

ISO,  rat 

1W.M0 

sz 

»B.0«0 

i 

WO 

490 

Z 

ODO 

no 

'      TOO 
1M 

.     SI 

no 

i 
s 

iZ 

1,701) 
1,7» 

iZ 

Ituk. 

ioOOT 

:ooi» 

.OOM 
.0020 
.003T 

.OMT 
.OOTB 

ioisi 
.am 

.02BS 
.0810 

.oato 

.(870 

.OMO 
.06*1 

.oua 

;081T 
.0800 

.ooao 

0. 

InJtUllsad. 

Cnck  Id  third  oooim. 
CrKkiKNwnllypnMnt. 

mtlniBtfl  atrengtb. 

.OOIT 

.oas3 

.OOBT 

.0203 

740 


BRICK  PIERS. 


Ko.  6201. 


12-iNGH  Brick  Pieh. 

Built  of  14  courses  of  common  bricks. 

Total  weighty  333  pounds. 

Weight  per  cubic  foot,  124.7  pounds. 

Total  height^  35''.6. 

Sectional  area,  ll'\4x  11^^4=130  square  inches. 

Average  thickness  of*  joints,  ^". 

Ganged  length,  20''. 


Applied  load*. 

In  gmnged  length. 

ftemarks. 

ToUl. 

Per  MOAre 
inon. 

Compree- 
«ion. 

Set. 

Pounds. 

6,iW0 

13,000 

19,500 

26.000 

82,500 

89.000 

45,500 

52«000 

58,500 

65,000 

71,500 

78,000 

84,500 

91,000 

97,600 

104,000 

110,500 

117,000 

123,500 

180,000 

136,500 

143,000 

149,500 

166,000 

162,500 

169,000 

176,500 

182,000 

188,500 

196,000 

201,500 

208.000 

214,500 

221,000 

227.500 

284,000 

288,000 

Pounds. 
60 
100 
150 
200 
250 

aoo 

350 

400 

450 

500 

650 

600 

650 

700 

760 

800 

860 

900 

950 

1,000 

1.050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,600 

1,550 

1,600 

1,660 

1,700 

1,750 

1,800 

1,830 

It\€h. 

0. 

.0005 
.0010 
.0015 
.0020 
.0025 
.0032 
.0039 
.0046 
.0054 
.0063 
.0072 
.0081 
.0091 
.0103 
.0117 
,0132 
.0145 
.0160 
.0180 
.0202 
.0215 
.0234 
.0251 
.0275 
.0312 

.0366 
.0410 
.0445 
.0475 
..0525 
.0573 
.0640 
.0666 
.0690 

Inch. 
.0. 

IniUal  loads. 

• 
* 

Snapping  soimdi. 

.0008 

.0025 

.0058 

Cracks  In  8  oovzact. 
Ultimate  strength. 

.0130 

•••••••»•••• 

No.  5202. 

12-Inch  Brick  Piee  (hollow.) 

Built  of  14  courses  of  common  bricks. 
Total  weight,  229  pounds. 
Weight  per  cubic  foot,  128.5  pounds. 
Total  height,  28".55. 

'Bqnars  tnctes. 

Dimensions,  outside,  ll.''40xll''.40 =130.0 

Dimensions,  core,  4".70  x  4".70 =  22.1 

Sectional  area 107. 9 

Average  thickness  of  joints,  J". 

This  pier  was  soaked  with  water  a  period  of  16  hours,  during  which 
time  it  absorbed  23  x>ounds  of  water.    The  test  then  followed. 
First  crack  appeared  at  101,000  pounds  load. 
Ultimate  strength  206,200  pounds  =  1,911  i>oundB  per  square  indi. 


BRICK  PIEBS. 
No,  5203. 


IS-InoH  Brick  Pieb  (hoUov). 


Bnilt  of  20  coarses  of  common  bricks. 
Total  veight,  422  pounds. 
Weight  per  cnbic  foot,  133.6  pounds. 
Total  lieight,  51",20. 

DtmeDAions,  outside,  ll".lxH".50 

DimensiooB,  core,  6."0  x  4"  .90 


Average  tfaickness  of  joints,  -^". 
Gaaged  Jength,  30". 


AppUed  iMd*. 

li>g«g«ii™gth. 

HOTluki. 

ToUl.  ■ 

'•'=" 

c™_^ 

s«t. 

li 

li 

%;^ 
£;SS 

BS.MO 
U1.3TCI 

ot;«i» 

1I.S30 

17,») 
ZS.HW 
ST.  MO 

U,HO 
W.NO 

StBTO 

w,«w 

KS 

M,SM 

200 

too 

400 

z 

MO 
«M 

BOO 
BOO 

1.000 

!mo 
Isoo 

,S50 
,M0 

'.m 
,«oo 

i;7M 

.800 
,»0 
,900 

■  OM 

a,ooa 

ioOK 

ioOlT 
.OOM 

iooes 

!oi20 

:wS7 
!oa» 

.OJM 

.0200 
.0289 

:0M3 

.03H> 

■i 

,o«U 
.«M3 
.0*85 
.07% 
.0501 
.080S 
.OMO 

:»Mi 

'.\m 

.vso 

J«*. 

IniUollwd. 

Cruki  In  tUid  aanm. 
nitlm.t«  .tmngth. 

.0014 

.0000 

.0110 



.02ST 
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BBICK  PIBBS. 


No.  6204. 

■ 

16-iKOH  Bbick  Pieb  (hollow). 


Built  of  19  courses  of  face  bricks. 
Total  weight,  617  pounds. 
Weight  per  cubic  foot^  138.7  pounds. 
TotAl  height,  45". 25. 


Dimensions,  outside,  15" A  x  15'^4 
Dimensions,  core, 8.2x8.2 


..   ==237.1 
..  =  67.2 


169.9 


Average  thickness  of  joints,  -^ 
Gauged  length,  30''. 


// 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

P«r  square 
inoh. 

Compres- 
sion. 

Set. 

Pounds. 

8,495 

16,990 

26,486 

88,960 

42,476 

50,970 

59,465 

67,960 

76,445 

84,950 

98,445 

101.940 

110,435 

118,930 

127.425 

135,920 

144.415 

162,910 

161,405 

169,900 

178,395 

186,890 

196,385 

203,880 

212, 375 

220,870 

229,865 

237,860 

246,866 

254,850 

263,346 

271,840 

280,836 

288,890 

297,826 

305,820 

814,816 

820,100 

Pounds. 

50 

100 

150 

200 

250 

300 

860 

400 

450 

600 

560 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,600 

1.550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,860 

1,884 

Inch. 

0. 

.0008 
.0018 
.0029 
.0040 
.0051 
.0063 
.0076 
.0091 
.0106 
.0124 
.0139 
.0159 
.0179 
.0200 
.0223 
.0248 
.0275 
.0305 
.0328 
.0366 
.0394 
.0423 
.0445 
.0483 
.0521 
.0683 
.0618 
.0658 
.0605 
.0738 
.0789 
.0889 
.0891 
.0948 
.1040 
.1158 

Inch. 
0. 

Initial  load. 

Cracks  in  i  oonraaa. 
Ultimate  strength. 

.0014 

.0049 

.0090 
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ADHESION   OF   NAILS   IN  WOOD. 
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CORDAGE. 


HEMP  AND  MANILA  ROPE 


THE  PLYMOUTH  CORDAGE  COMPANY, 


HEMP,  MANILA,  AND  WIRE  ROPE 


BOSTON  NAVY-YARD. 


GOKDAGK 
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TASSED  HEMP  HOPE. 

Speciifiens  from  ooil  No.  1,  having  the  following  dimensionB  and 
description : 

Three-stranded  rope,  seven  yams  per  strand. 

Lay,  one  turn  in  1".3. 

Circumference,  1".8. 

Weight  per  fathom,  10.4  ounces. 

Strands,  when  unlay ed,  are  28.1  per  cent  longer  than  the  rope,  and 
the  yams  39.9  per  cent  longer  than  the  rope. 


No.  4696. 


FIBST  SPECIMEN  FROM  COIL  KO.  L 


Ends  secured  to  cleats  with  regular  belayingpin  hitches. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  lengtk. 

Remarks. 

Elongation. 

Sacoeasive 
elonication. 

Set.'' 

Pounds. 

100* 

200 

400 

800 

800 

1«000 

1,200 

1,400 

1.500 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,500 

1,000 

1,800 

2,000 

2,200 

Inches. 
1.66 
2.70 
4.15 
5.15 
6.00 
6.72 
7.10 
7.65 
8.20 

5.80 
6.10 
6.58 
7.07 
7.37 
7.70 
8.10 
8.80 
8.47 
8.70 
8.90 
0.83 
9.70 

Inches. 

1.65 

1.05 

1.45 

1.00 

.85 

.72 

.38 

.55 

.55 

—.40 
+.30 
.48 
.40 
.80 
.83 
.40 
.20 
.17 
.23 
.20 
.43 
.37 

Inches. 

Inten-alofrest. 

6.20 

Tensile  strength. 

Parted  2  strands  18^'  from  the  cleat. 
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CORDAGE. 


No.  4697. 

SECOKB  SPECIHBK  FBOM  HEMP  COIL  KO.  1. 

Secured  to  cleats  in  same  manner  aa  first  specimen. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

Bfemarka. 

Elongation. 

SuoccfiiiiTe 
elongation. 

Set. 

Pot*ndM. 

100 

200 

400 

600 

800 

1,000 

1,300 

1,400 

1,500 

Inchei. 
1.10 
2.15 
8.00 
5.23 
6.87 
7.  to 
7.85 
8.45 
8.85 

2nehe$. 

1.10 

1.05 

1.75 

1.33 

1.14 

.83 

.65 

.60 

.45 

/n«Aeff. 

• 

• 

* 
After  restliig  15  hooxi. 

After  5  minntea. 
After  10  minntea. 

•  «  •  •  •  »■«  •  •  «  •  • 

6.10 
5.70 

100 

200 

400 

600 

800 

1,000 

1,000 

1,000 

1,0U0 

1,000 

1,000 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1,800 
1,040 

5.70 
6.00 
6.58 
7,07 
7.55 
7.08 
8.28 
8.85 
8.88 

^8.58 

a70 

8.86 

0. 
.30 
.58 
.40 
.48 
.43 
.25 
.12 
.03 

.20 

.12 

.16 

After  15  minntea.   Began  to  wet  rope  with  warm 

water,  lioo  F. 
After  20  minntea,  or  6  minntea  after  wetting 

began. 
After  25  minntea,  or  10  minat«a  after  wetting 

began. 
After  30  minntea,  or  Ifi  minalea  after  wetting 

began. 

• 

Tensile  atrength. 

7.00- 

8.86 
0.12 
0.40 
0.82 
10.25 
10.50 

.26 
.28 
.42 
.48 
.25 

Parted  2  strands  at  middle  of  the  length. 
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No.  4698. 

THIBD  SPECIHEN  TKOM  HEMP  COO.  HO.  1. 

Secnred  to  cleats  in  same  manoer  as  first  Bpecimeti. 

Gauged  length  of  6  feet  laid  oflF,  then  rope  wet  with  warm  water,  ap- 
plied with  spoDgea.  At  the  expiration  of  10  mitiutes  the  ganged  length 
meaaured  6".10. 


In 

gaugu)  lM>gtb. 

1 

ilSil*^ 

EloDgMion. 

»,t. 

Renurks. 

200 

eoo 

MO 

1,000 

1.000 

no 

800 
000 

«oa 
uo 

F 

zoo 
am 

400 

m 

too 

1 

000 
1. 000 

1.000 

!:K 

i!«oo 

I,2» 

/»<»«. 

JnekH. 

JwHa. 

Waiting  dlscontlquod. 

AtlDrSnlDnl«*. 
Do. 
Do. 

I 

s; 
00 

1.36 
1.09 
t.8« 

.83 

—  !o3 

~:o8 

-'.Zl 

8.M 

Do 

Do 
Do 
Do 
Do 

S:?J 

7.04 
7.07 

11 

7.11 
8,B 

a.Ba 

8.«2 
8. 77 

■  —  .so 

+  -JO 

:ii 

LMittonannM. 
Load  M  tDd  oTlt  tunm. 

8.ea 

8.H 

+  :8i 

7.00 

8.M 
>.30 

8.88 

10.  OS 

1 

.27 

1 

Square  break  at  cleat. 


752 


CORDAGE. 


No.  4699. 

FOUBTH  SPECIMEN  FROM  HEHP  COIL  KO.  L 

Secured  to  cleats  in  same  manner  as  the  first  specimen. 

Gauged  length  of  6  feet  laid  off,  and  rope  then  soaked  in  cold  water 
(50^  F.)  2  hours,  at  expiration  of  which  lime  the  gauged  length  of  6 
feet  had  increased  '^57. 


Applied 
loids. 

In  ganged  length. 

Elongation.'  i^^g^^i^^ 

Set. 

^                      Semarks. 

Pound*' 
0 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

1,500 

1,500 

1,600 

1,800 

2,200 

2,300 

Inckei. 

.57 

2.62 

3.76 

5.15 

6.10 

6.96 

7.60 

7.88 

8.37 

8.70 

9.02 

.    0.30 

9.54 

9.85 

10.25 

10.58 

Inetui. 

JnehtM, 

. 

2.05 
1.14 
1.39 
.95 
.88 
.62 
.28 
.40 
.38 
.32 
.28 
.24 
.31 
.40 
.33 

• 

- 

5.20 

6.45 

7.75" ' 

Tonnile  strengtli. 

After  the  rope  had  been  loaded  with  2,300  pounds,  the  load  was  re- 
leased, the  set  determined)  and  load  reapplied.  Upon  this  reapptication 
the  rope  parted  two  strands  at  the  cleat  when  the  load  reached  2,250 
pounds, 

No.  4787. 


SAlfPLE  FROH  HEMP  COIL  KO.l. 


An  eye-splice  at  each  end^  and  a  short  splice  at  middle  of  length. 
Tested  wet  after  soaking  in  water  7^  days. 
Specimen  from  rope  previously  tested. 
Tensile  strength,  1,960  pounds. 
Parted  2  strands  at  the  short  splice* 


TABBED  HEMP  BOPB 

Specimen  from  coil  No.  2,  having  the  followiug  dimensioBS  and  de- 
scription : 

Ttiree-Btrauded  rope,  twenty-t^ro  yarns  pec  Htraud. 

Lay,  one  tani  in  2".7. 

Oireumferenee,  3".2. 

Weight,  1  pound  ISjJ  oiinces  per  fothnm. 

Strands,  when  anlayed,.are  25.6  per  cent  longer  than  the  rope,  and  the 
yarns  42.6  per  cent  longer  than  the  rot>e. 

Ko.  4717. 

SAMPLE  FKOM  HEMP  CUIL  NO.  2. 

Ends  seenred  to  cleats  with  regular  belayingpin  hitches. 
Tensile  strength,  6,560  pounds. 
Parted  at  the  cleat. 


SAMPLE  FROM  HEMP  COIL  NO. 2. 

Two  pieces  of  rope  tied  together  with  a  square  knot,  which  was  wet 
with  hot  water;  other  ends  secured  to  cleats. 

Tensile  strength,  4,850  pounds. 

Parted  one  strand  at  the  square  knot. 

Three  pulls  were  given  this  sample. 

Daring  the  first  pull  the  wet  knot  slowly  unrolled  under  2,400  pounds, 
the  stress  not  exceeding  this  amount  when  the  stroke  of  the  testing- 
machine  piston  was  exhausted. 

Taking  a  new  stroke  of  the  piston  the  knot  held  until  3,S00  pouQd» 
was  reached,  when  it  again  began  to  slowly  unroll,  and  continued  with 
slight  fluctuations  of  load  to  the  end  of  the  stroke. 

The  rope  parted  at  the  third  stroke  of  the  piston.  No  unrolling 
occurred  during  this  pull. 

As  the  knot  unrolled,  rope  in  a  less  wet  state  was  reached  than  at 
first  under  the  knot. 

H.  Ei.  161 48 
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CORDAGE. 


No.  4719. 

SAMPLE  FROK  HEMP  COIL  NO.  2. 

Two  pieces  of  rope  that  Iiad  been  soaked  in  hot  water  tied  togeth^ 
with  a  square  knot  while  wet,  other  ends  secured  to  cleats. 

Tensile  strength,  3,340  i>onnds. 

Parted  at  the  knot. 

Three  pulls  were  given  the  knot,  the  maximum  resistance  of  each 
being  900  x)ounds,  2,500  pounds,  and  3,340  pounds,  respectively. 

During  the  first  and  second  pulls  the  knot  slowly  unrolled,  and  dur- 
ing the  third  pull  the  knot  unrolled  for  a  time,  then  the  rope  parted. 

No.  4745. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Eope  secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


Applied 
Loads. 

In  j^aiigcd  length. 

^                          Bcmarka. 

Elongation. 

SncceHHive 
elongation. 

Set. 
Inches. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,320 

Inehet. 
5.13 
6.82 
8.07 
8.86 
9.68 
10.33 

Inches. 

5.13 

1.69 

1.25 

.TB 

.82 

.65 

Tenane  strength. 

Parted  2  strands  at  the  eye-sp^ice. 

No.  4752. 

SAMPLE  FROM  HEMP  COIL  N0>^2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 
Tensile  strength,  7,780  jwunds. 
Parted  1  strand  at  the  half  hitches. 


No.  4753. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 

Tensile  strength,  7,150  pounds. 

Parted  1  strand  between  half  hitches  and  the  cleat. 


No.  4786. 


^ 


SAMPLE  FROM  HEMP  COIL  KO.  2. 

Prepared  with  eye  splices  in  ends. 

A  gauged  length  of  4  feet  established  on  part  between  the  eyes;  then 
sample  was  put  in  water,  where  it  soaked  2^  days;  then  taken  out  of 
water  and  tested  while  wet. 

Contraction  in  gauged  length,  2''.3. 

Present  circumference,  3^-". 

This  sample  was  taken  from  a  piece  which  had  been  strained  in  a 
former  test,  but  showed  no  broken  yarns. 

Tensile  strength,  6,050  pounds. 

Parted  2  strands  at  the  eye-splice. 


CORDAGE.  755. 

TASKBD  HEMP  BOPE. 

Specimeos  from  coil  No.  3,  having  the  following  dimenBiona  and  de- 
scription : 

Three-stranded  rope,  fifty  yams  per  Btraad. 

Lay,  one  turn  in  Sf". 

Circumference,  4|''.  .  - 

Weight,  4  ponnds  9  ounces  per  fathom. 

Strands,-  when  unlayed,  are  26.6  per  cent  longer  than  the  rope,  and 
the  yama  39.6  per  cent  longer  than  the  rope. 


BAUFLB  FROM  HKUF  COIL  MO.  1. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitcheai 
Teusile  strength,  13,980  pounds. 
Patted  2  strands  at  the  cleat. 
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CORDAGE. 


No.  4743. 


SAMPLE  FROM  HEMP  COIL  KO.  8. 


Secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 


P(nmd$. 
1,000 
2,000 
3,000 
4,000 
5,000 

«,000 

6,000 
4,000 
8,000 
2,000 
1,000 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 

12,000 

11,000 
10,000 
9,000 
8,000 
7,000 
6,000 
6,000 
4,000 
3.0OO 
2,000 
1,000 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

16,900 


In  ganged  length. 


Elongation, 


{ 


{ 


Inehet. 
3.68 
4.75 
5.60 
6.43 
7.03 
7.40 
8.00 
7.92 
7.87 
7.75 
7.65 
7.28 

6.44 
6.88 
7.24 
7.54 
7.78 
8.04 
8.37 
&58 
8.87 
9.18 
9.d0 
9.67 
9.95 
9.90 
9.84 
9.80 
9.76 
9.69 
9.64 
9.54 

9.26 
9.12 
8.88 

7.96 

8.35 

8.61 

8.81 

8.99 

9.17 

9.31 

9.50 

0.63 

9.68 

9.80 

9.95 

10.14 

10.28 

10.43 

10.58 


Sacceesive 
elongation. 


Inches. 

3.6a 

1.07 

.85 

.83 

.60 

.37 

.60 

—.03 

—.06 

—.12 

—.10 

—.37 

—.84 

+.44 

.36 

.30 

.24 

.26 

.33 

.21 

.29 

.31 

.32 

.17 

.28 

—.06 

—.06 

—.04 

-.04 

—.07 

—.05 

—.10 

—.10 

—.18 

—.14 

—.24 

—.90 
+.37 
.26 
.20 
.18 
.18 
.14 
.19 
.13 
.05 
.12 
.15 
.19 
.14 
.15 
.15 


Set. 


Inehat. 


Aemarks. 


■i 


Immediate  elongation. 
After  five  miautee. 


6.60 
6.00 


Immediate  set. 

Set  after  five  minntct. 


Immediate  elongation. 
After  five  minutes. 


7.98 
7.70 


Immediate  set. 

Set  after  five  minntea. 


Teoaile  strength. 


Parted  1  strand  at  the  eye  splice. 


CORDAGE.  757 

No.  4750. 

BAUPLE  FROU  HEMP  OOIL  HO.  I. 

One  end  aecared  by  btfwline  knot;  other  end  secured  to  cleat  with 
belaying -pin  hitches. 
Tensile  strength,  9,180  ponnds. 
Parted  1  strand  at  the  knot. 
This  sample  was  warm  and  pliable  when  tested. 

No.  4751. 

SAIf FLE  FBOU  HElfP  COII.  KO.  B. 

One  end  secnred  with  a  round  torn  »nd  two  half  hitehes;  other  secnred 
to  cleat  with  belaying-pin  hitches. 
Tensile  stmigth,  14,600  ponnde. 
Parted  2  sta-ands  at  the  cleat. 
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COBDAGE. 


TABBED  HBMP  BOFE. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  de- 
scription: 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  4J". 

Circumference,  6J", 

Weight  per  fathom,  9  pounds  6  ounces. 

Strands,  when  unlayed,  are  31.2  per  cent  longer  than  the  rope,  and  the 
yams  42.8  per  cent  longer  than  the  lope. 


:So.  4727. 

SAMPLE  FROM*  HEMP  COIL  n6.  4. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  21,680  pounds. 
Parted  1  strand  at  the  cleat. 


:N^o.  4724. 
sample  frok  hemp  coil  ko.  4. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Semarka. 

Elongation. 

Successive 
elongation. 

Set. 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

2,000 

0 
2,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,800 

Jnehes. 

3.07 

8.97 

5.08 

5.83 

6.40 

•    7.07 

7.33 

7.68 

7.96 

C        7.84 

{        7.25 

Jnehes. 

8.07 

.90 

1.11 

.75 

.57 

.67 

.26 

.35 

.28 

-•62 

-  .09 

Inches. 

% 

4 

Immediate  elongatfoa. 
After  2  minutes. 
Load  entirely  remoTied. 

Tensile  strength. 

•*•••••••••■ 

6.18 

8.43 

8.82 

9.05 

9.37 

9.68 

9.87 

10.08 

10.81 

10.49 

10.68 

-L07 
+2.25 
.39 
.23 
.32 
.31 
.19 
.21 
.23 
.18 
.19 

Parted  1  strand  at  the  cleat* 


CORDAGE. 


759 


No.  4741. 


SAMPLE  FROM  H£MP  COn.  NO.  4.- 


Bope  secured  to  cleats  with  eye  splices  in  ends. 
Gauged  length,  6  feet. 


Applied 
loAds. 

In 

gauged  length. 

Remarka. 

BloDgiiiioii. 

Sucoesaire 
elongation. 

Set. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 

8,000 
6,000 
4,000 

2,000 
1,000 

1,000 

2,000 

4,000 

6,000 

8.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

12.000 
10.000 
8,000 
6,000 
4.000 
2,000 
1,000 

1,000 

2,000 

4,000 

41,000 

8,000 

10,000 

12,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

1,000 
2,000 
4,000 
6,000 

Jneft«*. 
2.20 
3.40 
4.40 
4.90 
5.45 
5.90 
6.25  ' 
6.60 
6.00 
7.20 
7.64 
.7.80 
7.90 
7.84 
7.78 
7.47 
7.33 
7.14 
6.97 

5.60 
6.06 
6.64 
7.09 
7.34 
7.70 
7.93 
&12 
8.26 
8.47 
(        8.62 
I        8.83 
8.73 
8.00 
8.47 
8.32 
8.10 
7.84 
7.50 

6.40 
6.68 
7.30 
7.68 
1.V1 
8.27 
a  49 
8.67 
8.79 
9.00 
9.20 
9.82 
9.48 
5         9.68 
I         9.87 
9.82 
9.72 
9.62 
9.52 
9.43 
9.22 
9.08 
8.83 
8.54 
8.33 

7.28 
7.53 
7.98 
8.30 

2.20 
1.20 
1.00 
.50 
.56 
.45 
.85 
.35 
.30 
.30 
.44 
.16 
.10 

—  .06 
-.06 

—  .81 

—  .14 
-.19 

—  .17 

—1.28 
+  .37 
.56 
.45 
.25 
.86 
.23 
.19 
.14 
.21 
.15 
.21 

—  .10 

—  .13 

—  .13 

—  .16 

—  .22 

—  .26 

—  .34 

-1.10 
+  .28 
.62 
/dB 
.20 
.30 
.22 
.18 
.12 
.21 
.20 
.12 
.16 
.20 
.19 
-.05 

—  .10 

—  .10 

—  .10 

—  .09 

—  .21 

—  .19 

—  .20 

—  .29 

—  .21 

—1.05 

,       +  .26 

.45 

.32 

Jneh«$. 

• 

Immediate  elongatioiu 
After   6  iniutites. 
After  lu  miiiiitea. 
After  15  niinutea. 

After  5  mimitea. 

Immediate  set. 
Set  after  6  minutes. 

After  5  minutei. 

Immediate  net. 
Set  after  5  minntoi. 

After5mlnato8. 

Immediate  net. 
Set  after  5  minutai. 

•••••••%•••• 



6.17 
6.51 

"•••"•••"•"* 

6.80 
6.25 

............ 

K.. ........ 

............ 



7.03 
7.10 

•I 


J 
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COBDAOE. 


Applied 
loada. 

In  gauged  length. 

1 
1 

Elongation. 

Sacceasive 
elongation. 

Set. 

B^marka. 

Potindt. 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
22,000 
23,000 

InehoB. 

8.60 
8.80 
9.03 
9.27 
9.43 
9.70 
0.85 
10.00 
10.20 

Inch. 
.30 
.20 
.23 
.24 
.16 
.27 
,15 
.15 
.20 

Inch. 

1 

» 

• 

1 

■ 

Tensile  atrengtli.                                                     | 

1 

Parted  2  strands  at  the  eye  splice. 


HASILA.  KOFS. 

Specimens  from  coil  Ko.  1,  bavin^  the  foUowiog  dimensions  and  i 
aoription : 
Three-stranded  rope,  seven  yarns  per  strand. 
Lay,  one  torn  in  1",66. 

Gircamferenc«,  1"^.  -  ' 

Weight  per  fathom,  6.63  ounces. 

No.  4740.     . 

SAHFLB  FROM  MANILA  COIL  SO.  1. 

Ends  secored  to  cleats  with  belaying-pin  hitches. 
Tensile  strength,  2,270  pounds. 
Part«d  2  Strands  at  the  cleat. 
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CORDAGE. 


MASILABOr& 

Specimens  firom  ooil  No.  2,  having  the  following  dimensions  and  de- 
scription: 
Lay,  one  tnm  in  2%". 
Circumference,  2y\ 
Weight  per  iAthomy  1  pound  7  ounces. 

No  4739. 

SAMPLE  FROM  MANILA  (X)IL  KO.  S. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
TensUe  strength,  6,250  pounds. 
Parted  2  strands  at  the  cleat. 

No.  4746. 

SAMPLE  FBOM  MANILA  COIL  NO.  8. ' 

Ends  secured  by  eye^splices  in  the  ends. 
Gauged  length,  6  feet.    - 


Applied 
load*. 

In  gmaged  leDgtb. 

Rcmarlui. 

£IOB|(atIon. 

SacccMive 
elongation. 

Set. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

Inekea, 

4.98 

6.77 

8.30 

9.60 

10.  T7 

11.60 

12.88 

Ineket. 

/ndk«. 

Tensile  •troncth. 

1.79 
1.53 
1.30 
L17 
.83 
.78 

Parted  1  strand  3  feet  from  the  eye-splico. 


CORDAGE. 


7C3 


havha  bofr 

Specimens  from  coil  No.  3,  having  the  following  dimensions  and  de- 
scriptions: 
Three-stranded  rope — ^thirty-nine  yams  per  strand. 
Lay,  one  tnrn  in  ^4^^ 
Circumference,  4|f . 
Weight  per  fathom,  3  pounds  4^  ounces. 

No.  4738. 

SAKPLB  FBOU  MANILA  COIL  NO.  t. 

Ends  secured  to  cleats  with  belaying  pin  hitches. 
Tensile  strength,  14,900  pounds. 
Parted  1  strand  at  the  cleat. 

Ko.  4744. 


SAMPLE  FROM  MAJTILA  COIL  KO.  8. 


Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feeL 


Applied 
loads. 

In  gwnged  length. 

*                      Hcmarks. 

1 

Elongation. 

SaooeeeWe 
elongation. 

Set. 

1.000 
2.000 
8,000 
4,000 
5,000 

6,000 

5.000 
4,000 
3,000 
2,000 
1,000 

Jneke9. 
3.06 
4.85 

5.96 
6.00 
7.65 
(8.45 
)8.83 
8.87 
8.78 
8.68 
8.48 
8.03 

Inches. 

8.08 
.87 

1.11 
.94 
.75 
.80 
.48 

—  .06 

—  .09 

—  .10 

—  .20 

—  .45 

Indut. 

Immediate  elongation. 
After  5  minutes. 

Tmmerliate  net.                        , 
iktt  after  5  miuutM^ 

A  ftcr  5  minntea. 

« 

Immediate*  ael 
Set  after  5  minntea. 

- 

r..7o 

6.20 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

"'ii,"oo6" 

10,000 
8,000 
8.000 
7,000 
6,000 
5,000 
4,000 
8,000 
8,000 
1,000 

6.66 

7.28 

7.64 

8.05 

8.50 

8.78 

0.18 

8.60 

10.07 

10.58 

ILIO 

11.54 

11.01 

U.86 

11.78 

11.74 

11.64 

11.56 

11.52 

11.88 

11.21 

11.10 

10.84 

10.50 

—1.37 
•f  .62 
.86 
.41 
.45 
.28 
.40 
.42 
.47 
.51 
..'i2 
.44 
.37 

—  .«i 

—  .08 

—  .04 

—  .10 

—  .08 

—  .04 

—  .14 

—  .17 

—  .11 

—  .26 

—  .34 

8.4.1 
8.21 

1,000 
2,000 
3,000 

8.20 
9.  OS 
9.98 

—1.30 

+  .45 

.83 
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CORDAGE. 


So.  4744— Continued. 


Applied 
leads. 

In  ganged  length. 

/                                                                 1 

Elongation. 

^ncoeeaive 
eloDgatlon. 

Set. 

Pounds. 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,750 

Inehei. 
10.26 
10.50 
10.74 
10.04 
11.14 
11.30 
li:61 
11.64 
«    11.88 
12.00 
12.20 

Inch, 
.28 
.24 
.24 
.20 
.20 
.16 
.21 
.18 
.24 
.12 
.20 

Inches, 

• 

............ 

Tenaile  atrengtb. 

.... 

Parted  1  strand  at  the  eye-splice. 


No.  4784. 


SAHFLB  FBOK  MIANILA  COIL  KO.  8. 


Prepared  with  eye-splices  at  each  end,  then  soaked  in  water  24  hours 
before  testing.    Tested  while  wet. 
Tensile  strength,  17,280  pounds. 
Parted  1  strand  at  the  eye-splice.  » 

Ko.  4757. 

SAMPLE  FROM  ILAKILA  COIL  NO.  8. 

Soaked  in  water  and  tested  wet. 

Ends  secured  with  a  round  turn  and  two  half-hitehes. 

Tensile  strength,  21,800  pounds. 

Parted  1  strand  at  the  two  half-hitches. 
,  This  sample  drew  along  the  hitch  considerably  before  fracture,  and 
was  chafed  in  vicinity  of  the  place  where  it  raptured. 


CORDAGE. 
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mahua  bofb. 

Specimens  from  coil  ITo.  ij  having  the  following  dimensions  and  de- 
scription : 
Three-stranded  rope — 77  yarns  per  strand* 
Lay,  one  tnm  in  5J". 
Circnmference,  6J". 
Weight  per  fs^thom^  6  pounds  9.4  ounces. 

Ko.  4737. 

SAMPLE  FROM  MAKILA  COIL  KO.  4. 

Ends  secured  to  cleats  with  belayingpin  hitches. 
Tensile  strength,  25,560  pounds. 
Parted  1  strand  at  the  cleat. 

No.  4742. 

SAMPLE  FROM  MAKILA  COIL  NO.  4. 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


AppUed 
IfMid*. 

In  ganged  length. 

Boinarks. 

Elongation. 

Sncoeaiiive 
dongation. 

Set. 

Povndi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 

.   ».ooo 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 

Inehsi. 
8.53 
4.40 
5.02 
5.57 
6u07 
6.50 
6.91 
7.32 
7.58 
58.03 
^8.30 
8.17 
8.07 
7.90 
7.58 
7.10 

Inehu. 

8.63 

.87 

.62 

.55 

.50 

.43 

.41 

.41 

.26 

.45 

.27 

—.13 

-.10 

-.W 

-.32 

-.48 

Inehet. 

t 

« 

...... ...f.. 

Immediate  elongation. 
After  5  minutes. 



'/.'. 

5.35 
4.83 

ImmMiate  net. 
S4*t  aft,flr  5  iiiinntfMi. 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

5.82 
6.88 
6.95 
7.47 
7.90 
8.30 
8.50 
8.80 
8.08 
9.30 
9.50 
9.50 
9.43 
9.38 
9.28 
9.08 
8.80 
8.40 
8.05 

—1.28 

.     +.56 

.57 

.52 

.43 

.40 

.20 

.30 

.18 

.32 

.26 

—.06 

-.07 

—.05 

-.12 

—.18 

—.28 

-.40 

-.85 

1 

6.45 
6.35 

Iinmiyllate  net. 
Set  after  5  minatea. 

1,000 
2,000 
4.000 
6,000 
8,000 
10,000 

6.90 
7.35 
7.88 
8.25 
8.58 
8.85 

-1.15 
+.46 
.53 
.37 
.33 
.27 
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No.  4742— Continued. 


Applied 
loftds. 

In  g»aged  length. 

• 

Renurke. 

Elongation. 

SneoesAlTe 
elongation. 

Set. 

Poimdf. 

12,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

Iiuhsa, 

9.20 

9.50 

9.70 

9.80 

10.05 

10.28 

10.47 

10.70 

10.68 

10.60 

10.60 

10.42 

10.88 

10.28 

9.98 

9.78 

9.43 

9.02 

Jnek. 

.85 

.30 

.20 

.10 

.25 

.23 

.19 

.28 

—.02 

—.08 

-.10 

-.08 

-.04 

-.10 

-.30 

—.20 

—.35 

—.41 

Inehe§, 

1 

.. 

8.10 
7.75 

Immediate  set. 
Set  after  5  minntM* 

1,000 

2,000 

4,000 

•   6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

21,000 

22,000 
23,000 
24,000 
25,000 
26,000 

8.05 

8.88 

8.85 

9.15 

9.45 

9.07 

9.88 

10.13 

10.40 

10.58 

10.70 

1L02 

ILIO 
11.82 
11.46 
1L7Q 

—.97 
+.38 
.47 
.80 
.80 
.22 
.21 
.25 
.27 
.18 
.12 
.82 

.08 
.22 
.14 
.24 

• 

Load  releaned  to  xero,  and  newttroke  of  tlie  pis- 
ton takvn. 

• 

Tensile  strength. 

Parted  1  strd^nd  at  the  eye-splico. 
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No.  4748, 

SAMPLE  FBOM  MANILA  COIL  KO.  i. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Gauged  length,  6  feet. 


* 

Applied 
loacU. 

In 

gang«d  length, 

Elongation. 

Snccesaive 
elongation. 

Set. 

Itemarks. 

Ptmndt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

Inehet. 
3.30 
4.13 
4.92 
5.58 
6.23 
6.72 
7.17 
7.72 
8.06 
8.46 
8.68 
8.65 
8.58 
a54 
8.48 
8.40 
8.23 
8.10 
7.92 
7.47 
............ 

Inehet. 
3.30 
.83 
.79 
.66 
.«5 
.49 
.45 
.55 
.34 
.40 
.22 

—  .03 

—  .07 

—  .04 

—  .06 

—  ,08 

—  .17 

—  .13 

—  .18 

—  .45 

Ineh«9, 

Circumference  6(  inches  full. 
Circumference  6A  inches. 
Circnmfereuce  6  inohes. 

Circumference  5V|  inchea. 

Circumference  5  r  inches. 

Circumference  5  1  inchea. 

Circumference  5|  inches. 

Circumference  5  |  inches  full. 

Circumference  5   inches  full. 

('irrumferenre  5|  inches ;  iiumediata  elongation. 

After  5  minutes. 

Circumference  5(1  inchw. 
Immediate  set. 
Set  after  5  minutes. 
Set  after  15  houia. 

Immediate  elongation. 
After  5  minutes. 

• 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
.......... 

• 

5.68 
4.88 
4.60 

1,000 
2,000 
.       3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 

5.57 
6.18 
6.62 
6.95 
7.38 
7.56 
7.85 
8.07 
8.27 
8.48 
8.83 
8.80 
8.76 
8.68 
8.63 
8.50 

8.60 
8.62 
8.68 
&66 
8.67 
8.65 
8.59 
8.56 
8.48 
8.33 
8.00 

—1.90 
+  .'61 
.44 
.83 
.43 
.17 
.30 
.22 
.20 
.21 
.35 

—  .03 

—  .04 

—  .08 

—  .05 

—  .18 

0. 

+  .12 

.01 

.03 

.01 

—  .02 

—  .06 

—  .03 
~  .08 

—  .15 

—  .88 

............ 

9,000 
8,000 
7,000 
6,000 

6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
5,000 
4.000 
3,000 
2,000 
-   1,000 

Immediate  recorerr. 
EecoTcry  after  5  minntefl. 
Began  to  wet  the  rope. 
8  minntea  after  wetting  hegan 
15  minutes  aft'Or  i^etting  liegan. 
32  minutes  after  wetting  began. 
1}  honrs  after  wetting  began. 
2|  hours  after  wetting  began. 
3i  honrn  after  wetting  began. 
Suspended  wetting  rope. 



6.68 
6.55 

Immediate  set. 
Set  after  5  minutM. 

1,000 
2.000 
l(,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

6.92 
7.33 
7.64 
7.83 
8.01 
8.17 
8.36 
8.48 
8.61 
8.74 
8.92 
8.89 
8.87 
8.85 
8.83 
8.68 
8.60 
8.52 

—1.08 

+  .41 

.31 

.19 
.18 
.16 
.18 
.13 
.13 
.13 
.18 
—  .03 

Immediat«  elongatiflO. 
Aft>er  5  minutes. 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
8,000 

.......... 

—  .02 

-  .02 

-  .02 
-r  .15 

-  .08 

-  .08 

............ 

1 

--768 


CORDAGE. 


jNTo.  4748 — Continaed. 


Applied 
loads. 

In  gaai^  length. 

Bemarkn. 

Elongation. 

Sncoeesive 
elongation. 

Set. 

Pimndt. 

2,000 

1,000 

0 

0 

0 
LOCO 
2,000 
3,000 
4,000 
5,000 
6,0(10 
7,000 
8,000 
9,000 
10,000 

Inehea. 
8.3& 
7.92 

Inches. 

—  .19 

-  .41 

Inches* 

• 

Immediate  set. 

SAt  aftAr   5  minntAA.     CirnMfn'«*n<">AA  fl'^.      ltA> 

6.88 
6.42 

6.17 

5.90 

earned  wetting  rope.                                            ' 
After  wetting  30  minntee.    Circomiereaoe  6|" 

scant 
After  wetting  50  minutea. 
Wetting  discontinued. 

Cironmference  6}''  scant. 
ElongaUion  after  5  minotea. 

- 

6.50 
6.98^ 
.     7.40 
7.68 
7.90 
8.17 
8.32 
8.50 
8.72 
&93 
9.12 

9.07 
9.03 
8.98 
8.93 
8.88 
8.78 
8.57 
8.88 
7.98 

L42 

+  •*; 

.28 
.22 
.27 
.15 
.18 
.22 
.21 
.10 

—  .05 

—  .04 

—  .05 
-.05 
-.05 

—  .10 

—  .21 

—  .19 

—  ,40 

■•«••>■■>■•_ 

9.000 
8,000 
7,000 
6,000 
5,000 
4,000 
?,000 
2,000 
1,000 
0 

6.85 
6.65 

6.23 

Immediate  set 

Set  after  5  minntes.     Cirmmference  6"  fnll. 

Besomed  wetting  the  rope. 
After  wetting  30  minntea. 
Wetting  discontinued.    . 

Immediate  elongfttlOL 
After  6  minntes.    . 

After  5  minntes. 
After  30  minutes. 
After  1  hour. 

Load  remained  on  40  hours,  during  which  time 
it  fell  ficom  6,000  to  4,200  pounds. 

Immediate  set     Circumference  5(''  seuit. 

Set  after  5  minutes.    Removed  fW»m  machine. 

and  soaked  30  minutes  in  cold  water. 
Ciroumferenoe  7|". 

•                                                     « 

Immediate  elongation.    Ciroumferenoe  5|"  full. 
Elongation  after  5  minutes.                                   | 

Immediate  recovery. 
Recovery  after  5  minutes. 
Recovery  after  10  minutes. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

6.61 
7.17 
7.60 
7.75 
7.98 
8.17 
8.36 
8.67 
8.78 
9.00 
9.20 
9.18 
9.10 
9.05 
8.97 
8.92 
8.98 
8.96 

8.92 
&82 
8.78 
8.73 
8.54 
8.37 

—1.87 
+  .56 
.33 
.25 
.23 
.19 
.18 
.22 
.21 
.22 
.20 

—  .02 

—  .08 

—  .05 

—  .08 

—  .05 
+  .06 

,     -.02 

—  .04 

—  .10 

—  .04 

—  .05 

—  .19 

—  .17 

9,000 
8,000 
7,000 
6,000 

•-•••••••  ^.•" 

6,000 
6,000 
4,000 
8,000 
2,000 
1,000 

7.25 
6.52 

— L4 

0 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

1.60 
3.37 
4.90 
6.03 
6.80 
7.38 
7.88 
8.27 
8.57 
8.90 
9.45 
9.42 
9.87 
9.30 
9.23 
9.17 
9.17 

—6.87 

+1.87 

1.53 

1.13 

.77 

.58 

.50 

.39 

.30 

.33 

.55 

—  .03 

—  .05 

—  .07 

—  .07 

—  .06 
0. 

'"9,066" 
8,000 
7,000 
6,000 

• 

I 
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ApiOlod 
loftds. 

III  gangfid  length. 

^ A. 

XlongfttSoD. 

SnuceMlTe 
elongfttion. 

Set. 

Foundg. 

5,000 

,     4,000 

'      3,000 

2,000 

1,000 

9.14 
9.07 
8.90 
8.72 
8.40 

Inehs§. 

—  .08 

—  .07 

—  .17 

—  .18 

—  .32 

Inehet, 

Immediate  Mi.    Cironmferenoe,  6|". 
Set  after  5  minutes.   • 

Immediate  elongation* 

After  5  minates. 

After  13  minntee. 

After  38  minntee. 

After  1  hour  and  10  minntea. 

After  2  hoars  and  36  minutes. 

After  3  hoort  and  40  minutes. 

Immediate  set. 
Set  after  5  minutes. 

6.82 
6.46 

1,000 
2,000 
8,000 
4,000. 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 

6.83 

7.33 

7.64 

8.00 

8.30 

8.58 

8.80 

9.00 

9.14 

9.40 

9.71 

9.89 

10.06 

10.16 

10.30 

10.50 

10.49 

10.46 

10.41 

10.35 

10.30 

10.15 

10.07 

10.00 

9.93 

—1.57 
+  .50 
.31 
.36 
.30 
.28 
.22 
.20 
.14 
.26 
.31 
.18 
.17 
.10 
.14 
.20 

—  .01 

—  .03 

—  .05 

—  .06 

—  .05 

—  .15 

—  .08 

—  .07 

—  .07 

9,000 
8,000 
7,000 
6,000 
5,000 
4.000 
8,000 
2,000 
1,000 

8.70 
8.24 

H.  Ex.  161—49 
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COBt)AGE. 


l^pe  removed  from  machine.  Test  resumed  after  rope  bad  been 
thoroughly  dri^^  and  then  soaked  in  water  18  hours*  Interval  be- 
tween tests,  5  days. 

The  gauged  length  after  soaking  was  5  feet  6.10  inches,  or  5.90  inches 
less  than  when  originally  laid  off  on  the  new  rope,  imd  14.14  inches 
shorter  than  when  the  set  was  last  taken. 

Elongations  measured  on  original  gauged  lengtiL 


Applied 
loadi. 

In 

ganged  length. 

Remarka. 

Elongation. 

Saceesftive 
elongation. 

Set. 

Pound*. 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

Inchei. 

2.95 

—  .50 

+1.12 

2.40 

3.22 

3.95 

5.05 

6.07 

6.58 

7.05 

7.46 

7.80 

8.10 

8.33 

8.80 

a  95 

9.17 

9.90 

9.80 

10.15 

10.30 

10.50 

10.89 

11.80 

11.07 

10.92 

10.40 

JneheM. 

+2.95 

+2.45 

1.62 

1.28 

.82 

.73 

1.10 

1.02 

.51 

.47 

.40 

.35 

.30 

.23 

.47 

.15 

.22 

.13 

.50 

.35 

.15 

.20 

.39 

.41 

-  .23 

-  .15 

-  .52 

Inehet. 

Immediate  elongatioB. 

After  5  minutes. 

Aft«r  10  minatea. 

After  15  minutea. 

After  25  minutes. 

After  50  minutes, 

After  1  lionr  and  50  minntet. 

Immediate  set. 

Set  after  5  minutes. 

Set  after  6  days.    Rope  damp  inaide ;  ovxtaide  ia 

dry. 
Test  resiimed  with  damp  rope,  iiaing  ilie  aame 

ganged  length  aa  befora. 

• 
• 

Immediate  elongatioa. 
Aft«r  5  minutea. 

•-••••.>.... 

— r, 

- 

......f\... . 

....... «^. .. 

10,000 
5,000 
1,000 

9.30 
8.50 
3.00 

■ 

1,000 

2,000 
^,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
5,000 
1,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
5,000 

7.40 

8.20 
8.90 
9.35 
9.73 
10.00 
10.30 
10.58 
10.80 
10.97 
10.70 
10.05 
9.35 
9.68 
10.00 
10.14 
10.35 
10.54 
10.70 
10.82 
10.91 
11.05 
10.77 
10.75 
10.82 
10.95 
11.07 
11.13 
11.25 
11.34 
11.45 
11.04 
11.75 
11.82 
12.03 
.12.10 

—3.00 

+  .80 
.70 
.45 
.38 
.27 
.80 
.28 
.22 
.17 

—  .27 

—  .66 

—  .76 
+  .83 

.32 
.14 
.21 
.19 
.16 
.12 
.09 
.14 
-.28 
-.02 
+  .07 
.18 
.12 
.06 
.12 
.09 
.11 
.19 
.11 
.07 
.21 
.07 

9.00 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 

•   ••■•»    9  *«  •   •  • 

In  giiuirad  iMBlh. 

Keinrki, 

IZI,. 

BoBgatfoB 

S«- 

Pc«^d.. 

1 

liso 

ill 

Jn«A.    - 

:i3 

.«t 

.o> 

.07 
.08 

;io 

Inck. 

TpDitle  BlrcDgtli. 

1! 

ooo 
oce 

MO 
000 
OUO 
000 

«00 

Parted  one  strand  at  the  eye-splioe. 

No.  47480. 

The  long  end  of  this  fractured  specimen  was  prepared  with  eye- 
splices  in  the  ends. 

The  eyes  and  sphces  were  wet,  leaving  a  dry  section  Ijetween,  which 
was  6^  feet  Ipng, 

Tensile  strength,  30,800  pounds. 

Parted  one  strand  near  Uie  splice,  at  the  end  of  the  dry  section. 
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COBDAOE. 


No.  4785. 


SAMPLE  FROM  MANILA  COIL  KG.  4. 


*  Soared  in  water  18  hoars  before  testing. 
Present  circumference,  7  J  inches. 
Secured  by  eye-splices  in  the  ends* 
Gauged  leng&,  6  feet. 


Applied 

l<Mld8. 


Founda. 

600 
1,000 
1,500 
2,000 
2,500 
3,000 
8,500 
4  000 
5,000 
6,000 
6,000 
4,000 
3,000 
2,000 
1,000 


1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

5,000 

1,000 


6,000 
10,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,00<i 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
36,250 


In  ganged  length. 


Elongation. 


Inehei. 

1.90 

6.64 

8.00 

9.70 

11.03 

12.18 

13.15 

13.84 

14.94 

1{K87 

15.84 

15.70 

15.52 

15.13 

14.50 


12.15 
13.10 
14.02 
14.83 
15.50 
16.07 
16.66 
17.10 
17.55 
17.79 
18.17 
18.50 
18.88 
19.00 
10.37 
19.12 
18.70 
17.68 


17.60 
18.60 
19.40 
19.70 
19.90 
20.10 
20.40 
20.67 
20.78 
20.93 
21.05 
21.30 
21.40 
21.55 
21.80 
21.95 
22.10 
22.23 


Sncoeasive 
^ongation. 


Inehet. 

1.90 

3.74 

2.36 

1.70 

1.33 

1.15 

.97 

.69 

1.10 

.93 

—  .03 

—  .14 

—  .18 

—  .39 

—  .63 


—2.35 
+  .95 
.92 
.81 
.67 
.57 
.59 
.44 
.45 
.24 
.38 
.33 
.38 
.12 
.37 

—  .25 

—  .42 
—1.02 


—  .08 
+1.00 
.80 
.30 
.20 
.20 
.80 
.27 
.11 
.15 
.12 
.25 
.10 
.15 
.25 
.15 
.15 
.13 


Set. 


Ineh€S. 


11.90 
11.73 


15.76 
15.35 


Rdnarkfl. 


Circnmference,  61", 


Immediate  tet. 
Set  after  6  minatea. 


CironmfeMnoe,  t^". 


Immediate  set.    CircnmitBrenceb  H"- 
Set  after  5  minatee. 


Tensile  strengtli. 


Parted  1  strand  at  the  eye-splice. 
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TENSILE  TESTS  OF  STRANDS  AND  TARNS  FROM  HEMP  AND  MANILA 

^  C0IL2. 

STRANDS  FROH  HSHP  COILS. 


No.  of 
teat. 

-  » , 

No.  of 
coil. 

Yams  per 
stnmd. 

Tensile  strength. 

Location  of  Aractore. 

Total. 

-A^«gn>g»to- 

4760 
4761 
4762 

4763 
4764 
4766 

4766 
4767 
4768 

4760 
4770 
4771 

1 

• 

7 

Poundt. 

724 

870 

1,095 

2,640 
2,910 
8,390 

4,830 
6,330 
6,410 

12,360 
10,500 
10,380 

Poundt. 
I      2,689 

I  '  8,940 

I     17,570 

S     33,230 

At  middle. 
Do. 
Do. 

At  cleat. 
At  middle. 
Do. 

8"  Arom  cleat. 
At  cleat. 
Do. 

At  cleat. 

Do. 
Near  the  cleat. 

8- 

22 

a 

50 

4 

98 

f 

YAKNS  FROM  HEMP  COILS. 


No.  of 
teat. 

No.  of 
coU. 

Yamaoer 
strana. 

Tensile  strength. 

Remarks. 

Total. 

Mean. 

4801 
4802 
4803 

4804 
4805 
4806 

4807 
4808 
1809 

4810 
4811 
4812 

4813 
4814 
4815 

1 

7 

^       171 
204 
130 

176 
214 
167 

175 
138 
174 

218 
164 
240 

124 

94 

154 

Poundt. 
i       '•168 

S         186 

V          162 

S          207 

i         124 

Tested  wet 

2 

22 

3 

60 

4 

98 

4 

98 

STRANDS  FROM  MANILA  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yams 

per 
strand. 

Tensile  strength. 

Location  of  fracture. 

Total. 

A.ggregate. 

4772 
4773 
4774 
4775 
4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 

• 

1 

7 

Poundt. 
1,115 
1,135 
1,170 
3,380 
8,245 
2,560 
6.890 
6,640 
6,410 
10,510 
11,370 
9,200 

Poundt. 
i      8,420 

\  9,186 

I     19,940 

i     31,080 

At  cleat. 

Do. 

Do. 
At  middle. 
At  cleat. 
At  middle. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2 

18 

3 

39 

4 

76 
76 
77 
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TABHS  FKOlf  MANILA  COILS. 


No.  of 

No.  of 

Yams 

per 
struid. 

1       Tenafle  straiKtli. 

Semarka. 

• 

Total.           Mean. 

4816 
4817 
4H18 
4M28 
4trJ9 

4H19 
4820 
4821 
4822 
4823 
4824 
4830 
4831 
4832 
4825 
4826 
4827 

1 

7 

Pounds.    *    Pounds. 
156> 

142  >               145 
137) 

}SI       »* 

196): 

248  S              234 
257) 
253i 

168  >  i             234 
280)1 
310>       . 
96>               99ft 

« 

Tery  little  twist  in  tbeaa  yanaw 
Hard  twisted. 

Tested  wet 

% 

1 

7 

2 

18 

3 

39 

3 

39 

::::::::::i: :: :::: 

280) 
210) 
202> 
268) 

227 

4 

.    76 

77 
77 

NoTB.— Strands  flrom  coils  No.  1,  hemp  and  mani'a,  wer*i  from  pieces  of  rope  which  had  not  Ytrtm 
previously  tested;  all  other  straada  were  from  rope*  previously  testad,  but  whieh  did  not  show  stV 
d«Qce  of  iqjury. 
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lUniA  BOPE  MAHUFAC^EBD  AT  THE  BOSTOH  SATT-TA&D. 

Three-stranded  rope,  fifty-eight  yariis  per  strand. 
Lay,  one  turn  in'»^". 
Oircumference,  4fJ''. 

[See  Keport  of  Teete,  1885.  p.  1110,  No.  1031,  for  earlier  tost.] 

No.  4788, 

Eyes  spliced  in  each  end. 
Gauged  leilgth,  6  feet. 


Applied 
loMle. 

In  ganged  length. 

Remarks. 

• 

EUmgatlon. 

Sncce«eiT*e 
elongation. 

Set. 

F9und9, 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
1,000 
1,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
8,000 

^  V9v#vVv  • 

3.15 

4.40 

5.70 

6.70 

7.97 

7.68 

6.90 

5.88 

7.45 

7.87 

&42 

9.10 

9.72 

10.27 

10.98 

10.80 

10.92 

10.68 

10.68 

9.70 

9.00 

10.10 

11.15 

11.40 

11.78 

12.10 

Ineket. 

3.15 

L25 

1.80 

1.0& 

.97 

—.04 

—.73 

—1.07 

+1.62 

.42 

.56 

.68 

.62 

.55 

.66 

—.13 

+.12 

—.24 

0. 

—.98 

-.70 

+  1.10 

1.05 

.25 

.38 

.32 

IfUksi. 

<> 

* 
m 

k  fter  4  minutes. 
AfterSniiuutos. 

Tensile  sirenptb. 

4.75 

5,000 

l,lH)0 
1,000 
5,000 
10,000 
11,000 
12,000 
18,000 
18,820 

8.60 

Parted  1  strand  at  the  splice. 


No.  4789. 


FROM  SAME  PDiCB  OF  ROPE  AS  NO.  478& 


Eye-splice  in  each  end. 

The  eyes  and  splices  were  soaked  in  water  3^  hours  and  tested  while 
wet.    The  middle  section,  4  feet  long^  was  not  wet. 
Tensile  strength,  18,700  pounds. 
Parted  1  strand  at  middle  of  the  dry  section. 


■  .  - 1 
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No.  4790.  ! 

Eye-Bplice  in  each  endL 

Tensile  strength,  10,240  pounds.  « 

Parted  1  strand  at  the  eye;8plice. 

Two  samples  from  same  piece  of  manila  rope. 

Three-stranded  rope,  thirty  yarns  per  strand. 

Lay,  one  turn  in  3j^". 


Circumference,  3f ". 


Ko.  4791. 


Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 
The  middle  section,  5^  feet  long,  was  dry. 
Tcmsile  strength,  10,480  pounds. 
Parted  one  strand  at  th^  end  of  the  dry  section. 
Two  samples  from  same  piece  of  manila  rope. 
Three-stranded  rope,  thirty  yarns  jier  strand. 
Lay,  one  turn  in  3J". 


Circumference,  3|". 


No.  4792. 


Bye-splice  in  each  end. 

Tensile  strength,  23,450  pounds. 

Parted  1  strand  14"  from  the  eye-splice. 

Two  samples  from  same  piece  of  Russia  hemp  rope. 

Three-stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4^", 

Circumference,  4|f '^ 

No.  4793. 

Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 
The  middle  section,  5^  feet  Ibiig,  was  dry. 
Tensile  strength,  20,050  pounds. 
Parted  1  strand  at  the  eye-splice. 
Two  samples  from  same  piece  of  Eussia  hemp  rope. 
Three-stranded  rope,  seventy  yarns  per  strand. 
Lay,  one  turn  in  i^". 


Circumference,  4||". 


No.  4794. 


Eye- splice  in  each  end. 
Tensile  strength,  10,270  pounds. 
Parted  2  strands  at  the  eye-splice. 

Two  samples  from  same  piece  of  Russia  hemp  rope.    (See  Beport  of 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 
Three-stranded  rope,  thirty-two  yarns  per  strand. 
Lay,  one  turn  in  34". 
Circumference,  3^''. 
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No.  4795. 


Eye  splice  in  each  end.  The  eyes  and  splices  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  7  feet  lonsj  was  dry. 

Tensile  strength,  11,380  xK>ands. 

Square  break  at  middle  of  the  dry  sectioif. 

Two  samples  from  same  piece  of  Russia  bemp  rope.  (See  Report  of 
Tests,  1885*,  page  1112,  No.  1042,  for  earlier  test.) 

Three-stranded  rope,  thirty-two  yarns  per  strand.  * 

Lay,  one  turn  in  Sj^". 

Circumference,  3J". 

No.  4747. 

A  strap  composed  of  206.  yams  of  mauila,  taken  from  a  lot  of  rope 
tested  for  the  light  house  inspector,  third  district. 

Total  length  of  strap,  24^  feet,  or  when  double,  12^  feet. 

,The  yams  wer^  laid  straight,  and  held  in  place  with  service  of  same 
kind  of  yarns. 

Tested  over  cleats;  thus  the  two  parts  of  the  strap  were  strained  at 
the  same  time,  in  all  412  yarns.  * 

A  gauged  length  of  6  feet  on  each  part  established. 


Elongation,  part  A. 

Elongation,  partB. 

local 
lo4l. 

Total. 

^noces- 
Rive. 

Total. 

Saoees- 
aive. 

Bemarks. 

1 

Poundi. 

JneheM. 

InchM. 

iMhet. 

Inchtt. 

« 

4,000 

1.20 

1.20 

1.00 

1.00 

8,000 

1.30 

.10 

1.15 

.15 

, 

' 

12,000 

1.45 

.15 

1.25 

.10 

16,000 

1.60 

.15 

1.36 

.10 

12,000 

1.55 

—  .05 

1.37 

.02 

. 

8,000 

1.53 

—  .02 

1.35 

—  .02 

4,000 

1.42 

—  .11 

1.28 

—  .07 

, 

16,000 

1.60 

+  .18 

1.42 

-»-  .14 

20,000 

1.68 

.08 

1.48 

.06 

Load  r«leaaed  and  atrap  hauled  aroimd  one  quarter  way ;  the  places  which  were  over 

the  cleats 

are  now  midway  between  them. 

23,800 

1 

Tensile  strength. 

1 

The  strap  parted  in  vicinity  of  places  which  were  over  the  cleats  be- 
fore hauling  around. 
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TABULATION   OF    TESTS    OF    HEMP    AND   MAXTLA    SOPE,    SHOWlSd 
STRMSGTH  OF  PLAIN  ROPE  AND  HITCHES,  MlSOTS,  AND  SPLICES, 

Taxbsd  Hbkp  Bopk,  Coil  No.  1. 

Three  giranded  rope,  aeven  yams  pet  strand. 

Lay,  one  torn  in  I'^A     ^ 

Gircumference^  V'A    Weight  per  fiithom,  10.4  onnees. 


No.  of 

1 
HitchM,  kMU,  orsplioM  oMd. 

ffiOBfl 

tionbi 
6f»et. 

TsMQe 

strength. 

1 

1 

JneUt. 

Poumdt. 

4712 

lielMvincpiB  UtehM 

1        , 

J^JTO  '    A**!.^ 

4096 

do 

9.70 

laso 

a.Joo 

1.M0 

18"fnuncleat 

At  Middle 

4A97 

1      -••«•••--•-- 

'......do 

W^et  duriiw  the 
test. 

1 

4M8  ^ do 

1L17 

;      2,230 

Atdeat 

WM  withwaiB 

1 

■ 

watar.              1 

40W 

do 

16.58 

2,060 

....do 

,  SeftkeA  2  hoars 

• 

in  water. 

4700 

BowliiM  At  onload,  belayinff-piii 
hitch  fti  other. 

2.239 

At  bowline  knot.. 

4701 

BowUneatone  end,  beUyittg-pin 
hiteh  »t  other.            f-    2 

2.366 

....do 

• 

4702 

lloorioff  hitch  ftt  one  end,  beUy- 

ingpin  hitch st other. 
Clove  iiitch  at  one  end,  beUyiafc- 

2,140 

At  OMMmng  hitch. 

4703 

'  800 

Clove   hitch   un- 

pin hitch  nt  other. 

rolled. 

4704 

Clove  hitch  and  two  half  hitches 
at  one  end,  belaying-pin  hitch 

/ 

2,490 

At  clove  hitch 

at  other. 

4705 

Two  half  hitcheaAtone  end,  he- 
laying-pin  bitch  at  other. 
Timber  hitch  at  one  end,  belay- 

2,190 

18"  Cram  hitch.... 

• 

4711 

1,966 

At  timber  hitch... 

. 

ingpin  Iiitch  at  other. 

• 

4887 

Eye-epliee  at  one  end,  belaying- 
.  pin  nitch  at  other. 

1,820 

Ateye-splSce 

4888 

Belaying-pin   hitches  at  enda, 
■hort  BiHlce  at  middle. 

2,490 

At  the  cleat 

4787 

Eye  splicee  at  ends,  short  splice 
at  middle. 

1,960 

At  short  spUce . . . 

Soaked  2|  days 
in  water. 

4706 

Belaying-pin  hitches   at  ends, 
square  knot  at  middle. 

........ 

1,666 

At  knot 

4708 
4707 

do 

1,548 
2.205 

...do  ........ 

B«layin<;-pin  hitches   at  ends, 
square  knot  at  middle,  with 

do 

ends  stopped  back. 

4709 

Belaying-jpin  hitches  at  ends, 
single  Oarrick    bend  at   the 
middle  with  endiS  stopped. 

2,158 

10"    outside    the 
*bend. 

4710 

Belaying-pin   hitches  at  ends, 
double  Qlrrick  bend  at  the 

2,010 

Atbend 

middle. 

i 


CORDAGE. 

Tabbed  Hehp  Bopb,  Goil  I^o.  2. 

Three-stranded  rope*  twenty-two  yarns  per  strand. 

Lay,  one  turn  in  2".7. 

Circumference,  3'^2.    Weight  per  fathom  1  pound  15f  ounces. 


779 


No.  of 
teat. 


4717 
4714 

4716 
4715 


4718 


4719 
4886 

4720 

4745 
4786 
4752 

4753 


Hitches,  knots,  or  splices  used. 


Belaying-pin  bitches  at  ends. . . 
Belaying-pin   hitches  at  ends, 

square  knot  at  middle. 

do 

Belaying-pin  hitcbes  at  ends, 

sqoare  knot  at  middle,  with 

ends  stopped.  - 
Belaying-nui  bitches   at  ends, 

square  knot  at  middle,,  wet« 

with  hot  water. 

do 

Belaying-pin   hitcbes  at  ends, 

short  splice  at  middle. 
Belaying-pin  bitch  at  one  end, 

eye-spUce  at  other  end. 
Eye- splice  in  each  end 

Rouna  tiirn  and  twohidf  bitches 

at  each  end. 
do 


Blonga 
tlonln 
6  feet. 


Inehs*. 


10.83 


l^nsile 
strength. 


Pounds. 
Qi660 
4,260 

4,885 
6,470 


4,850 


8,340 
6,810 

6,670 

6,320 
6,050 
7,780 

7,150 


Location  of  frac- 
ture. 


At  cleat. 
At  knot. 


....do  ... 
At  cleat 


At  knot 


. . .  .do 

At  cleat  .-r« . 


At  eye-splice. 


—  *.Ao  — 

do.... 

At  hitcbes. 


Bemarkt. 


Between    bitches 
and  cleat. 


Soaked  in  water 
24  days. 


Tabbed  Hemp  Rope,  Goil  No.  3. 

Three-stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  turn  in  3f ". 

Gircumference,  4J''.    Weight  per  fathom,  4  pounds  9  ounces. 


No.  of 

test. 

Hitcbes,  knots,  or  splices  used. 

Blonga- 
tionln 
6  feet. 

Tensile 
streogtb. 

Location  of 
fracture. 

Remarks. 

< 

4721 
4722 

4723 

4884 

4760 
4883 
4761 

4743 

1 
BdaTinsr-Din  hitches  at  ends .... 

Inches. 

Pounds. 
13,980 
11, 470 

16.800 

14,100 

9,180 

16,680 

14,600 

16,900 

At  cleat 

Belaying-pin   hitcbes  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitcbes  at  ends, 

single Garrick  bend  at  middle, 

with  ends  stopped. 
Belaying-pin   hitcbes  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitcb  at  one  en(|, 

bowline  at  other  end. 
Belaying-pin  bitch  at  one  end, 

eye-splice  at  other  end. 
Belaying-pin  bitch  at  one  end, 

round    turn    and    two    half 

hitches  at  other  end. 
£ve-8blicM  in  each  end 

10.68 

At  knot 

At  cleat 

do 

• 

At  bowline 

Atcleat 

do 

Ateys-splice 
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CORDAGE. 

Tammkd  Hxxp  Bofk,  Coil  Ko.  4. 


Three-stranded  rape,  ninety-eight  yams  yer  strand. 

Lay.  one  turn  in  4^*'. 

Cireoinii^rence,  6^".    Wdght  per  fathom,  9  pounds  6  onneei. 


( 


"Xo.  of 

IMS. 


*7?7 
4T24 

4725 

47» 


Hitcb««.  kBciU.  orwftbetm 


I 


tlOB  IB 


I 


r»dh«>.  •  Potmds. 


16. 


I 


4749 
4748 
4741 


21. 680     At  deal.. 

19.MI0    do 

17,40U     At 


20.060     At 


BelayiBSp»lutckM>ft 

do 

Belarinjr-piB  hitchc*  at 

utinxrt  knot  at  middle. 
BelariDjrpia  hiub«a   at  cimLi. 

aioiil^  GftiTW>k  bead  at  middle 

vlih  end*  stopped. 
B«UyiiigpiB    bitcbea   w^ 

•bort  apliee  at  middle. 
hitlMxmgpin  bitch  at  one 

bowlioe  at  otbcrr-cad.                  | 
Belayixifr  pin  hitrh  atone  end,  ^ '     18,950     Ateye^pUi 

eye  splice  at  other  end.              j 
fye-aplice  ia  each  <3mL  I    10.20.     23,000 do 


21,180  I  Atdeat.... 
1«.250  '  AtbowllBe. 


I 


I 


Manila  Bopb,  Ck>iL  No.  1. 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  1",66. 

Circamference,  l/'50.     Weight  per  fathom,  6.63  ounces. 


Ho.  of 

teat 

Hitches,  knota,  or  apUces  oaed. 

RIODf^' 

tioD  in 
6  feet. 

Tenaile 
atren^h. 

Locatioa  of  ft-ac-   1        |> ^ 

tare.                       JMsmaxma.       i 

1 

i 

4740 

BelavinK-inii  hitcheB  at  ends 

1 

Pounds. 
2,270 
2,210 

2.240 

At  cleat 

t 

4736 

Belavine-Din   hitchea  at  ends 

At  wplice  -  T  -  - . 

4732 

short  splice  at  middle. 
Eje-aplice  in  each  eud 

At(;)eat 

MANILA  Bops,  Coil  No.  2. 

Three- stranded  rope,  eighteen  yams  per  strand. 

Lay,  one  turn  in  2J". 

Circumference,  2l'\    Weight  i>er  fathom,  1  pound  7  ounces. 


No.  of 
teat. 


4739 
4735 

4731 
4746 

4758 

4760 


Hitchea,  knota,  or  aplioea  naed. 


BeHying-pin  hitchea  at  ends. . . 
Beiayiu^  pin  hitchea  at  ends, 

short  splice  at  middle. 
Eye-splice  in  each  end 


Round  turn  and  two  half  hitchea 

at  each  end. 
do 


Elonga- 
tion m 
6  feet. 


Jnehet. 


12.38 


Tenaile 
atrengtb 


Pounds. 
6,250 
6,720 

7,780 
7.000 

6,120^ 
8,500 


Location  of  tnc- 
tore. 


Atdeat 
...do... 


do 

3   feet  tsom 

splice. 
At  the  hitch 


eyo- 


.do 


Tested  w«t. 


p 
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Manila  Eopb,  Coil  No.  3. 

Three-stranded  rope,  thirty-nine  yarns  i>er  strand. 

Lay,  one  turn  in  4". 

Circumference,  4^^*    Weight  i>er  fathom,  3  pounds  4^  ounces. 


No^of 
teat. 


4738 
4734 

4730 
4744 
4784 

4758 

4757 


Hitches,  knotv,  or  splioee  used. 


^^^  Tensile 
tlon  in  -A_^-»_|.K 

6  feet.  »*»«ag*>»- 


Belaying-pin  hitches  at  ends. . 
Belaying-pin  hitches  «t  ends, 

short  splice  at  middle. 
Eje-spllce  in  each  end 

""!!!do!i!ll!!!!!!I!I!!II!!!i; 


Round  tarn   and   two   half 

hit«hes  at  each  end. 
do 


•  -*- 


Inches. 


12.20 


Pound*. 
14,900 
14,850 

14,550 
14.750 
17.280 

14,750 

21,800 


Locatimi  of  Arao- 
tnre. 


At  the  cleat 

At  the  splice 

Atthecleftt 

At  the  eye-splioe 
do 

At  the  hitches. . 

do  ....* «. 


Remarks. 


Soaked  in  water 
24  hoars. 


Tested  wet. 


i 
1 


Manila  Rope,  Coil  Ko.  4. 

Three-stranded  rope,  seventy-seven  yarns  per  strand. 

Lay,  one  turn  in  6^". 

Circumference  6J".    Weight  per  fathom,  6  pounds  9.4  ounces. 


No.  of 
test. 


4737 
4733 

4755 

4754 

4720 
^4742 

4748 

4748a 
4785 


lElonffSr    TftimilA 

mtchee,  knoto,  or  spUces  a^ed.    tion  in  Ig^j^oT^^, 

s  leet. 


Belaying-pin  hitches  at  ends. .. 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitches  at  ends, 

hantune  bend  at  middle. 
Belayine-pln  hitcb  at  one  end, 

bowlme  at  other  end. 
Eve-splice  in  each  end 


o 
.do 

.do 


.do 


Inches. 


11.70 
18.06 


22.23 


Pounds. 
25,560 
26,400 

15,400 

17,560 

27,800 
26,000 
31,850 

30,800 
86,260 


Location  of  frac- 
ture. 


At  the  cleat 

At  the  splice 

At  the  bend , 

At  the  bowline .. 

At  the  cleat 

At  the  eye-splioe 
do 

Near  eye-splice  at 
end  of  dry  sec- 
tion. 

At  the  eye-splice 


Remarks. 


Wet  daring  the 

test. 
-Xye-splioes  wet, 

remainder    of 

rope  dry. 
Soaked  in  water 

18  hoars. 


a 

1 

i 

1 

P 

1 

i 

1 

ll 

i 

1 

IS  I 
III 

ii  1 

35  5 

m 

!j 

it 

3  1 

m   s 
^  1 

i  i 

i 

ii 

3«> 

P 

1     1 

1 

lei 

|»      if  J  S 

i 

H 

s    s  s  s 

3 

1 

5 

ll 

1^ 

»5ff 

a 

E 

1 

' 

ii 

1 

II 

mm 

CORDAGE. 

s    s 

I  i 


ll 


it 

-a 

4 
It- 

ii 
ll 

n 


'i 

■as 


It 


SI    I" 

IZ    is 
t,S   St 

i  1 


1 

i 

1 

M 

1 

ii 

'3 

fil; 

1 

h 

■S  :?■: 

lill 

lili 

11 

|S!li 

s* 

£S2SS 

Hi 

|re». 

■s 

^ 

-"'= 

1 

"""" 

1^ 

i«xr 

i 

l^fi 

iili 

|i 

iiii 

C0BDA6E. 
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KAHILA  HEMP  AHD  WIBB  HOPE  FOB  BUREAU  OF  EQUIPKEVT, 

U.  8.  B A VT  DEPABTMEITT. 

^11  of  this  material  was  made  at  the  Boston  navy-yard. 
£nds  have  thimbles  turned  in,  foar  seizings  at  each  end. 
Bope  24''  long  between  served  ends. 

MAIOLA  ROPE48  STRAINS. 


No.  of 
tee(. 


4384 

4885 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
4396 
4397 
4398 
4399 
4400 
4401 
4402 
4403 
4404 
4405 
4406 
4407 
4408 
4409 
4410 
4411 
4412 
4413 
4414 
4415 
4416 
4417 
4418 
4419 
4429 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
4428 
4429 
4430 
4431 
4432 
4433 
4434 

4438 
4439 
4440 
4435 
4436 
443T 
4441 
4442 


4444 

4445 
4446 

4447 

4449 
4460 
4451 
4453 


Circnm- 
fflrenoo. 


Ineh49. 


Yams 

per 
Btrftnd. 


10 


13 


16 


19 


24 


28 


25 


28 


81 


36 


41 


45 


50 
'57' 


63 


68 

'75* 


93 

"si' 
ios' 
"iai" 
iis' 
iio' 


Lay, 

one  tnm 

in— 


Jnchei. 
2i 


H 


8 

'a" 
H 

"h 
"h 

'i" 
H 


5 

H 


H 


Tensile 
strength. 


Poundt. 

4.284 

4,370 

4.'>78 

5,280 

5,510 

6,070 

6,560 

6,715 

6.955 

8, 665 

8,320 

8,618 

10;  775 

11,225 

10,520 

10,890 

11,670 

11,640 

11,120 

13,160 

11,570 

12,330 

11,640 

12,510 

14,910 

13,680 

16,020 

15,690 

15,340 

16,070 

15,850 

16,420 

14,840 

10,020 

19, 370 

19,490 

19,230 

21, 510 

21,200 

22,980 

21, 620 

22,450 

26,790 

26,070 

26,460 

27,990 

29,500 

26,990 

31,900 

32,160 

81,000 

80,400 
80,060 
81,480 
83,780 
33,020 
33, 870 
38,800 
87,460 
38,790 
41,660 
41,600 
47,100 
55,150 
54,270 
52,920 
48,100 
48,700 
60,450 


Parted. 


strand. 
Bo. 
Do. 
Do. 
Do. 
Do^ 
Do. 
Do. 
Do. 
Do. 
Do. 
•  Do. 
Do. 
Dow 
Dow 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


» 


s;-. 


Do. 

Do. 

Do. 
2  strands  at  throat  seiaing. 
1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dob 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
1  strand.    This  strand  had  been  cat  prior  to 

testing. 
1  strana. 

Do. 

Da 

Do. 

Do. 
1  strand  nnder  the  seising. 
1  strand. 

Do. 

Do. 
At  throat  seising. 
1  strand. 

Do. 

Do. 

Do. 
At  thimble. 

Do. 
1  stxand. 


\ 
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CORDAGE. 


MANILA  HOPE.  3  STRAl^BS-Continaed. 
[Tliroftt  iieising,  wire.] 


No.  of 
teat. 

Cironm- 
ferenoe. 

Tftrns 

per 
strand. 

Lay, 

one  turn 

in- 

Tensile 
etrength. 

Farted.                            * 

4453 
4454 

4455 
4456 
4457 
4458 

lit 
11} 

180 

Inehet. 

P6undt. 
60,820 
56,100 
50,300 
73,000 
77,050 
74,400 

1  strand. 
Do. 
1  strand  nnder  elampa. 
Under  the  seising. 
At  thimble. 
Under  the  seising. 

- 

100 

m^      ^ 

[All  wire  seixings.] 

4450 
4460 
4461 

111 
llf 
111 

220 

8* 

1 

79,000 
87,200 
85,300 

— » 

1  strsnd  under  the  seising. 
1  strand. 
•Do. 

• 

HEMP  KOPE,  3  STRANDS. 


4462 
4463 
4464 

4465 

4466 

4467 

4466 

4460 

4470 

4471 

4472 

4473 

4474 

4475 

4476 

4477 

4478 

4479 

4480 

4481 

4482 

4483 

4484 

4485 

4486 

4487 

4488 

4489 

4490 

4491 

4402 

4493 

4494 

4495 

4496 

4497 

4498 

4499 

4500 

4501 

4502 

4503 

4504 

4505 

4506 

4507 

4508 

4509 

4510 

4511 

4512 

4513 

4514 

4515 


i 

i 

2fi 
2(i 

2r 

2 
2 
3i'i 
3,^. 

3iV 
3A 
3A 
3A 

3;f 
3; 
3i 
4 
4 
4 

4J 

A 

4] 

4} 
41 


11 

n 

14 

2i 

17 

2| 

22 

21 

26 

«3 

32 

H 

35 

-   H 

41 

3| 

46 

3| 

54 

H 

'••  m'"' 

4| 

68 

4 

74 

4i 

82 

H 

88 

H 

100 

4 

108 

H 

120 

6i 

« 

4,248 
4,444 

4,020 

4,750 

4,897 

4,985 

5,182 

5,305 

5,890 

7,948 

8,075 

7,700 

10,630 

9,290 

9,320 

11,810 

11, 670 

10,640 

12,950 

13, 140 

11,910 

15,090 

13,640 

14,330 

15.580 

12,950 

15.190 

15.280' 

17,720 

14,620 

19,000 

18,020 

17,950 

19,980 

20,010 

19,360 

24.630 

25.100 

25,060 

28,440 

27,070 

27,500 

32,160 

31,150 

29,820 

31,490 

31,010 

30,850 

85,020 

35,200 

35,740 

89,120 

39,100 

38,210 


3  strands. 

Do. 
1  strsnd. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

^Do. 
3  strands  behind  first  seising. 
3  strands. 

1  strand. 

Do. 

2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 
1  strand. 

Do. 

Da. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2staranda. 
1  strand. 

Do. 


Do. 
Do. 


Do. 

2  strands. 

Do. 

1  strand. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

2  strands. 
1  strand. 

Do. 
Do. 


IF 


COBDAOE. 
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1 


HEMP  ROPE,  4  STRAKDS. 


No.  of 
tMt 


4516 
4517 
4518 
4519 
4520 
4521 
4522 
4523 
4624 
4525 
4526 
4527 
4528 
4528 
453J 
4531 
4532 
4633 
4534 
4535 
45:^ 
4537 
4538 
4539 
45i0 
4541 
4542 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4551 
4552 
4553 
4554 
4609 
4610 
4611 
4555 
4556 
4557 
4612 
4613 
4614 
4558 
4550 
4560 
4664 
4565 
4666 
4561 
4562 
4568 


Circum- 
feience. 


Inehet. 


Ynms 

per 
«trand. 


12 


12 


15 


17 


10 


26 


27 


35 


35 


45 


50 


56 


62 


54 

is 


84 


84 


Lay, 


TenAilo 


on^^rn    .t^gth. 


Inehet. 


2i 


21 


3 


.... 


3| 


i" 


61 


5* 


H 


Pcundi. 

2,780 

2,400 

2.910 

3,240 

8.168 

3.086 

4,340 

i.414 

4,364 

6,792 

5,580 

6,442 

6,820 

6,910 

7,800 

8,460 

7,770 

8,050 

12,340 

12,580 

12,450 

8,760 

9,040 

8,150 

17,030 

14,600 

17.160 

13,040 

12,680 

13,050 

20,030 

20,820 

20,250 

22,650 

19,970 

20,660 

22,500 

22,760 

24.180 

26,320 

28,250 

26,290 

19,090 

20,030 

18,370 

29,400 

30,950 

28,010 

82.800 

.  32„05a 

31,100 

36.980 

34,970 

36,920 

36.280 

35,520 

36,100 


Parted. 


-* L 


1  strand. 

Do. 

2  stranda. 

1  strand. 
Sstranda. 

2  stranda. 

Do. 

1  strand. 
4  strands. 

2  strands. 

1  strand. 

2  strands.  , 

1  strand. 

Dow 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 
Do. 

2  strands. 

Do. 
4  strands. 
2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 
Da 

1  strand. 

Do. 
Do. 

2  strands  under  tbe  seising. 

1  strand. 

D<|^ 
Do. 
Do, 
Do. 
4  strands. 

2  strands. 
4  strands. 

1  strand  at  thimble, 

2  strands. 
.1  strand. 
At  thimble. 

1  strand  under  the  seizing. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 
2  strands. 

4  strands  at  thimble. 
2  strands  at  thimble. 
Do. 


\ 


H.  Ex.  161- 


-60 
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COBDAQE. 


8TEBL  WIRE  HOPE,  6  STRAimS,  WITH  HEMP  CX)RX. 


Ko.of 


4567 
4508 

4sn 

4670 
11671 
4672 
4573 
4574 
4675 
4576 
4^ 
4678 
457B 
4680 
4581 
4582 
4663 
4584 
4686 
4586 
4587 
4568 
4580 
4500 
4501 
4503 
4503 
4504 
4506 
4506 
4507 
4508 
4500 
4600 
4601 
4602 
4608 
4604 
4605 


Circum- 
ference. 


Wins 
per 
i  strand. 


Ineheg. 

1 
1 
1 

IfV 


18 


18 

ii* 


18 


18 

ii' 


18 


18 


18 

is' 


18 


Lay, 
one  tarn 
in-    . 


InchsM. 
2| 


3 


4 

"i" 


'7i' 


8 


H 


Tensile 
strength. 


PoundM. 
8,020 
7.816 
7,800 
0.830 
10,270 
0,080 
15,400 
19.210 
15,200 
18,610 
18.570 
16.640 
25,700 
26,680 
26,540 
34,650 
34,280 
34,640 
35,300 
39.400 
88,980 
42,430 
41,870 
a,  150 
47.410 
48,060 
46.320 
57,260 
68,410 
58,240 
ffit,700 
60,870 
62,640 
83,250 
83,470 
84,010 
80,760 
86,500 
88,080 


Parted. 


Sstraada. 
Do. 

4  strands. 

3  atrands. 

5  strand^. 

4  strands. 
SaUanda. 
4  strands. 

3  strands. 

4  stranda.  • 

Do. 
Do. 
Do. 
Do. 
Do. 

3  8tn&dt. 

Do. 
Do. 
Atthimbto. 

1  strand. 

4  strands. 

3  stranda. 

2  stranda. 
Istrand. 

Do. 
8  stnnda. 

Do. 

Do. 
4slnnda. 

Do. 
Ostranda. 
-2  stranda. 
latrand. 
8  atranda. 
4atnuida. 

Do. 
Istrand. 
Attkethlmblt. 

4  strands. 


IBOHWIRB  BOPX. 


4606 

4607 
4008 

^ 

18 

81 

61,080 
60,400 
60,050 

Oatrando. 

Do. 
latrand. 

s 


CORDAGE. 
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MATERIAL  T7SBD  FOR  SEIZINGS. 


No.  of 


Material. 


4024 
462.'> 
4026 
4621 
4622 
4623 
4618 
4610 
4620 
4615 
4616 
4617 
4636 
4637 
4638 
4633 
4634 
4635 
4630 
4631 
4632 
4627 
4628 
4629 


Wire 

do 

do 

do 

do 

do 

^.do 

....r.do 

do 

do 

do 

do 

Hemp,  4-tbread . 

'///.'.'.do .'.'.'.'.'.'.''. 
Hlmp,  6-thread . 

//.'/.'.6o ///..'.'/ 
Hemp,  O'thread  . 

////..do '//'//'/.'. 
Hemp,  12-thread 

/.:/'.dt /.'//\'// 


yams  per  one  turn 


ference. 


JncAe*. 

f 

T 


\l 


etrand. 


m — 


Inches. 


19 


19 


18 


Tensile 
strength. 


Pounds. 

210 

212 

210 

'     600 

598 

596 

937 

928 

920 

948 

1,002 

1,022 

490 

424 

398 

462 

554 

459 

964 

855 

905 

1.480 

1.250 

1, 375 


Parted. 


strand. 
Do. 
Bo. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


RATLINE. 


4645 
4646 
4647 
4642 
4643 
4644 
4630 
4640 
4641 


Hemp,  15-tliread 

/.'.'.'.'.dt '///..'.'.'/ 
Hemp,  18- thread 

////'.do'.'/////// 
Hemp,  21-tbread 

/////.do'/////'./ 


lA 
lA 
lA 
lA 
lA 
li4 

li! 


6 


1" 


m 


u 


u 


1,345 
1,495 
1.348 
1,930 
1,670 
1,964 
1,730 
1,986 
1,884 


1  Btrand. 

Do. 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

Do. 
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PRESSURE   GAUGES. 


PRESSURE  GAUGES, 

ComparLson  of  two  12-iiich  and  one  6-incb  pressure  gaages  with 
testing  macliine  gauge  No.  13,  for  U.  S.  S.  Vesuvius. 

Gauges  mauu^tured  by  the  American  Steam  Gauge  Gouipany,  Bos- 
ton, Mass. 

[Gaage  roadingi.] 


Testing 
machine 
gauge     . 
So.  13. 

12inch  gauge Ko.  207971. 

12- inch  gauge  No.  207,9/2. 

'    6inch  gauge  No.  207317. 

Upward. 

I>ownward. 

Upward. 

Downward. 

1 

Upward. 

Downward. 

Pound*. 
50 
100 
20Q 

Pound*. 

Pound*. 

Pound*.      ]     Pound*. 

1 

Pound*. 

76 

130 

<2S0 

$260 

1                 360 

Pound*. 

............. .|.............. 

1 

1 

t 

1 

"V 

300 
350 

400 

460 

600 

550 
600 
060 
700 
750 
800 
850 
900 

1 
•  ••««•••. ....•> - - 

1 

406 

t 

1 

450 
503 
556 

(        '       40R 

415     i                   485 

1 4. 

^     \i                 il7 

413 

' i 

r 

458 
1  <                MA 

■ 

» •' 

1 

... 

555 

* 
1 

^  \i          .^w 

606    i 

5              550 
i              569 
5              618 
i              621 
5              664 
)               671 

:::::::::::::::::::::::::::: 

1 

...•..........'...la......... 

1 

661 
714 

;         TOO 

1 

*      1 

1 

■"••■••••••••• 

1     .»....-. 

1 

■>» w    ?^ 

845 

*• ! 

.........   ...   t 

. 

t 

815 

nntw 

819      {              '^^ 
^^^    \\              771 

776 
769 

"••*■■•••••••■ 

r 

960 

1 

*"     ■{               827 

»"  W     ^ 

...... 



t 

.h. --    '"!_'_ 

...... ...y 

975 

1    tvtn 

<              92« 

1,060 

i              936 
(              981 
)               990 

: 

...... ........i-     --    

iC            1.022 

1 

1.185 

1  190    ' 

^^               .       l'*^3       , ij'               Y^7^     j 

1.180 

1100 

i                                           ,                         '                 1 

1,280 
1,380 
1,500 
1.620 
1,725 
1,840 
1,925 
2,030 
2.130 
\           2,270 
\          2,280 

1200 

1 

* 

1300 
1400 
1500 
1600 
1700 
1800 
1900 

2000 



1 

t 

*  *"  **  ***! 

:::::::::::::: 

, ...  — ... 

1 

f 

*           «    A                                                                                 * 

t 

.■ 

1 

1 

1 

Where  two  gauge  readings  occur  under  the  same  pressure,  as  indi- 
cated by  the  testing  machine  gauge,  the  second  reading  was  obtained 
after  jarring  the  gauge  being  compared. 
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PRIVATE  T£8TS. 


Date. 


1800. 
July  11 

14 

15 

18 

21 

28 

29 

31 
Aug.    5 

6 

7 

12 

16 
20 


22 
29 


Sept.    3 

4 

9 

22 

23 

25 
Oct.     8 

15 

16 

-     27 

29 

30 


'Soy.    3 


8 
10 
13 
14 
21 
24 
28 

Deo.    1 
6 

18 

27 

30 

1891. 
Jan.     2 

6 

6 

.7 

I  20 


Matetial. 


Steel  plate 

— do 

— do 

Iron  and  steel  bam,  elec- 
trically weldetl. 

Brass  and  bronxe 

Railroad  rail  Joint 


Steel  plate 

Steel  iMura 

Wrought- iron  bar. 

Steel  plate 

....do 

— do 

Ballroad  rail  Joint 


Wrougbt-iron  plate. 
Hydraulic  gauge . . . . 
Railroad  rail  Joint.. 


Steel  plate 

Wrouebt-iron  plate. . . 

Saab  chain 

Babbitt  nut 

Steel  castings 

Bricks 

Steel  castings 

Wrought-iron  plate. . . 

Steel  bar 

Bricks 

Railway  spikes 

Spirally  wound  tubes. 

Bricks 

Sasb  cbain 

Tackle  block  books. . . 

Sandstone 

Bronze 


Sash  chain 

Wrought  iron 

Cordage  

Masoury 

Sash  chains... 
Turn  buckle.. 
Linen  linos  . . . 
Bricks 


Steel  plate 

— do 

Steel  raibi 

Tbniad  and  lines 

Trolley-wire  joints. , 
Manganese  steel. . . . 

Steeicastings 

Steel  plate 

— do 

Manila  rope 

Steel  plate 

— do 

— do 

WroughMron  plate. 


Locomotive  driving  box . 

Trace  cbain 

Steel  plate 


For  wlyom  tested. 


]' 


Riveted    Joints    aod 

metJil.  

Bricks  .,.»Mi..i .^, .L>«.^N- 
Wrpy ght-iaeM)ir^  , . , , 
KlTeted..J«iift£«    Mui 
metal. 

:^CQUg))f>iK«ipl»t|a 

RivelmLiQiMte  u  4  -U — 

.••  ld4K^^kinUi|4«tU  •«**•»•* 
Chain  and  swivel 


Name. 


F.  A.  Houdlette  A  Co 

Wm.  Allen  &  Sons 

Cunningham  Iron  Works  Co. . 
Thomson    EUkstric   Welding 

Co. 

Cowles,  £.  S.  4t  AL  Co 

Tbe    Weber   Railway   Joint 

Manufacturing  Co. 
Cunningham  Iron  Works  Co. . 
Thomson-Houston  Electric  Co . 

Boston  Bolt  Co 

Geo. H.Lloyd 

Edward  Kendall  &  Sons 

Cunniogbom  Iron  Works  Co. . 
Standanl  Railway  Rail-Joint 

Co. 
Cunningham  Iron  Works  Co. . 
St4ir  Brass  Manufacturing  Co. 
Standard  Railway  Rail-Joint 

Co. 
Cunningham  Iron  Works  Co. . 

do 

Thomus  Morton 

G.  W.  &  F.  Smith  Iron  Co 

American  Steel  Car  Wheel  Co. 

W.M.Easson 

Edward  Kendall  &,  SonM 

Cunningham  Iron  Works  Co.. 
Thomson-Houston  Electric  Co . 

W.  M.  Kasson 

Dunham  Manufacturing  Co. . . 
Pneumatic  Dynamite  Gun  Co. 
Metropolitan  Sewerage  Com  . . 

Thomas  Morton 

Thos.  Laughlin  dt  Son 

Andrews,  Jaqnes  &  Rantoul. . 
The   Aluminum   Brass    and 

Bronze  Co. 

Thomas  Morton 

Lebanon  Iron  Co 

Luther  W.  Lee 

Metropolitan  Sewerage  Com  . . 

Thomas  Morton 

Laconia  Car  Co 

Luther  W.  Lee 

Philadelphia  and  Boston  Face 
Brick  Co. 

E.D.Leavitt 

Wm.  Allen  4t  Sons 

P.H.Dudley 

A.M.  White 

Edison  General  Electric  Co. . . 

K.  Washburn 

E.  D.  Leavitt 

Cunningham  Iron  Works  Co. . 

Wm.  Aflen  A  Sons 

Van  Slyckdc  Van  Slvok 

Carnegie,  Phipps  ScCo 

l^asbua  Iron  and  Steel  Co  ... . 

Quinn  4:  Co 

Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co. 

South  Boston  Iron  Works 

Bridgejport  Chain  Co 

Prof.  G.Lanza 

.,.'  iKi-yJl  Irii.  K  :>'a 

WMlibvQm  4o  MoML  Mianufac> 

.  tttriBgieok.'   >  • .:    i    , 

W.alda>&n*6  i^.ii,L.'i^^.i 

WasonManvAlcftlrfai^iOo 

S^iSwSobf  tlBVn  1  •  ^hlv  « A  .L  «• .. . 


gty. 


Boston 

? Worcester... 
hariestown. 
L3'nn 


Lookport . . 
:Kew  York. 


Charlestown..... 

Lynn 

Boston 

...do 

Cambridgeiiort . . 

Charlestown 

Boston 


Charlestown. 
Boston ..... . 

— do 


Charlestown 

...do 

New  York 

Boston 

...do 

...do 

Cambridgeport 
Charlestown... 

Lynn 

Boston 

...do 

New  York 

Boston 

New  York 

Portland 

Boston 

Bridgeport..  .. 


New  York. 
Lebanon  .. 

Boston 

...do 

New  York. 
Lac<iuia — 

Boston 

do 


Cambridgeport . . . 

Worcester 

New  York 

Waterbury 

Boston 

Allston 

Carabridgsfport . . 

Charlestown 

Worcester 

Providence 

Pittsburg 

Nashua 

Portland 

Hartford 


deft  H.OUaiy'^-  "^  •  '^  ^  ^>  •  *  *  - 
.  H.  S.  Robinson  J.  tiriwiu.i . 

P.Dudley 


.«^4  »•  < 


South  Boston 

Bridgeport.....  > 
Boston. AiJi... 

'Si-  ;>iij,  .•.)ii?j.lk;riil 
t!i...l  I    JJf^ 

Worcester',  i.  *  j  >X 

-.-  ..■,{! 

Bo^on .- > .  Lj  ».  J I J  li . 

Sp^gfleiai.LwJi'.. 


. . .  dn  Kut*  iq .  kiatS 
Portland 


State. 


Mass. 
Mass. 
Mass. 
Mass. 

N.Y. 
N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 
Muss. 
Mass. 
Mass. 

Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Me. 

Mass. 

Conn. 

N.Y. 

Pa. 

Mass. 

Mnss. 

N.Y. 

N.H. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

R.L 

Pa. 

N.H. 

Me. 

Conn. 

Mass. 

Con^. 

-Mass. 

ei 

Mass. 

Mass. 

MansiiL 
Mass. 

Mass. 
iiass. 
Mass. 
Me. 
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PEIVATE  TESTS. 
PRIVATE  TEST&-ConUnntA. 


Date. 


1891. 
Jan.   28 
24 


Feb.    2 
9 


10 
13 

16 


17 
19 
21 
24 

25 


28 

Mar.    3 

9 

13 

16 


18 
23 

25 

26 
27 

Apr.    1 

2 
6 

15 


16 

17 

24 

29 

30 

May    2 

4 

6 

6 

7 

9 

16 

16 

19 
20 
21 
26 
26 
Jnne  1 
4 

6 
6 
8 


Material. 


Bricks 

Granite .' 

Fire-proof  building 
blocks. 

Steel  plate 

Sandstone 

Granite 

Riveted  joint  and  metal. 

Steel  plate 

Steel  cbain 

Jack  screws  ....* 

Firebricks 

Biveted  Joints  and 
metal. 

Camel  hair  belting 

Riveted  Joint  and  metal. 

Steel  castine 

Spring  steel 

Steel  plate 

Cast  iron 

— do 

Riveted  joints  and  metal 

Turn  bnckle 

Chain  cable 

Csstiron  .'. 

Steel  bars 

Wrought-iron  plate 

Railroad  chain    

Steel  casting 

Steel  bar 

Wronght-iron  rods 

Steel  casting 

Brick  pier 

Sandstone 

Draw-bars  and  malle- 
able iron. 

Chain 

Wronght-iron  strap 

Steel  bars 

St«ol  wire 

Sandstone 

Chain 

Jack  screws 

Terra  cotta 

Granite 

Cast  iron 

Steel  plate 

— do 

Steel  burs 

Steel  Shalt 

Chain 

Jack  screw 

Copper  wire 

Columns,  steel 

Locomotive  side  rods . . . 

Steel  casting 

Steel  bars 

....do , 

Steel  plates 

— do  .* 

Locomotive  side-rods . . . 

Bricks 

— do 

Insulators  and  puU-offs. 

Steel  plate 

Terra  cotta 

Bricks 

Helical  springs 

Steel  plates 

Artificial  granite 

Granite 

Wrought-iron  rods 

Steel  plates 


For  whom  tested. 


Name. 


Waldo  Bros 

Pigeon  Hill  Granite  Co 
Coming  Clay  Works  .. 


Wm.  Allen  &  Sons 

Andrews,  Jaqnes  &  Rantoul.. 

Pigeon  Hill  Granite  Co 

Edward  Kendafl  &  Sons 

Golding&  Co 

BradleeA  Co 

A.O.Norton 

Newton  and  Watertown  Gas 

Light  Co. 
William  Allen  &  Sons 


F.  Reddaway  &  Co 

Edward  Kendall  &  Sons 

American  Steel  Car  Wheel  Co . 
Pennsylvania  Railroad  Co — 
Cunningham  Iron  Works  Co  . 

G.  W.  &  F.  Smith  Iron  Co 

Golding&Co...... 

£dwara  Kendall  d&  Sons 

Laoonia  Car  Co 

Bradlee&Co 

K.  S.  Bartlett  ft  Co 

C.P.Lovell .^..-. 

lioston  Bridge  Works 

H.J.Bettis 

American  Steel  Car  Wheel  Co . 

GoldingJkOo 

Fuller,  Dana  &,  Fits 

American  Steel  Car  Wheel  Co. 
Andrews,  Jaqnee  &  Rantoul . . 

Fairhaven  Sandstone  Co 

Wilmington  Malleable  Iron 

Co. 

A. R.Stevens  &  Co 

Dodge,  Haley  &  Co 

Bnmham  ft  Duggan  Railway 

Aj>pliance  Co. 

H.J.Bettis 

RM.  Evans 

A.E.Stevens  &  Cq 

A.  O.  Norton 

Boston  Terra  Cotta  Co 

NororossBros 

Woonsocket  Rubber  Co 

Geo.  H.  Lloyd , 

Ed wsrd  Kendall  &,  Sons 

Washburn  Car  W  heel  Co 

Henry  M.Howe 

A.  E.  Stevens  &  Co 

A.O.Norton ! 

Chas.  R.  Fletcher 

Jones  ic  Laughlin 

Houghton  &.  Richards 

American  St«el  Car  Wheel  Co. 

C.P.Lovell 

Washbnm  Car  Wheel  Co 

Edward  Kendall  &  Sons 

Cunningham  Iron  Works  Co  . 

Houghton  &  Richards 

Fiske  it,  Coleman 

Metropolitan  Sewerage  Com.. 

Gould  &  Watson 

Edward  Kendall  &.  Sons 

Boston  Terra  Cotto  Co 

Fiske,  Coleman  ft  Co 

Prof.  J .  B.  Johnson 

Geo- H.  Barms 

Keene   Granite  Terra   Cotta 

and  Tile  Co. 

Alex.  McDonald  ft  Son 

RiehleBros 

Edward  KendaU  ft  Sons 


City, 


Boston... 
Rockport 
St  Fan!.. 


Worcester 

Boston 

Rockport 

Cambridgeport 

Boston 

Philadelphia... 

Boston 

Watertown 


Worcester 


New  York 

Cambridgeport 

Bostm 

Altoona 

Charlestown — 

Boston 

...do 

Cambridgeport 

Laconla 

Philadelphia.... 

Boston 

...do 


...do 

...do 

...do 

...do 

...do 

— do 

...do 

Fairhaven . . 
Wihulngton 


PortlalSd. 
Boston... 
— do  — 


StsSe. 


Mass. 

Mina. 

Mass. 

Msss. 

Mast. 

Mass. 

Mass. 

Pa. 

Mass. 


N.T. 


Mass. 

Ps. 

Msss. 

MaM. 

Man. 

Mass. 

N.H. 

Pa. 


Msss. 


Msss. 
Mass. 


Msis. 

Wssh. 
DeL 

Me. 

Mass. 

Msss. 


....do 

New  York 

Portland 

Boston 

...do 

...do 

Woonsoeket ... 

Boston 

Cambridgeport 

Hartford 

Boston 

Portland 

Boston.... 

...do 

Chicago 

Boaton 

South  Boston.. 

Bostoiu 

Worcester 

Cambridgepori 
Charlestown... 

Boston 

...do 

...do 

...do 

Cambridgeport 

Boston 

...do 

St  Louis 

Boston 

Keene , 


N.T. 
Me. 
Mass. 
Mass. 


K.L 
M 


Cambridge 

Philadelphia 

Cambridgeport . . . 


Conn. 

Mass. 

Me. 

Mass. 

Mass. 

111. 

Mass. 

Mass. 

Masa. 


Mass. 


Ml 
Mass. 


Mo. 

Msaa. 

N.H. 

Mass. 

Pa. 
Ml 
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PRIVATE  T^iSXS— Continueil. 


Date. 

Material. 

7or  wliom  tested. 

Name. 

City. 

state. 

1801. 
Jane  8 

13 
16 

17 

18 

23 
24 
25 

27 
29 
80 

Iron 

Grancper    Foundry  and  Ma- 
obine  Co. 

Carnegie,  Phlpps  8l  Co 

Edward  Kendall  tt  Sona 

Conninsham  Iron  Works  Co  . 
Stone,  Carpenter  8l  Willson . . 
•T.  H.  T^ne 

ProTidenoe 

Pittsburg 

R.L 

Pa. 
Mass. 

Mass. 

E.L 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Maas. 

N.Y. 

Mass. 

N.J. 

Steel  colnmna 

Steel  plates 

Cambridg^[»ort . . . 

Charlestown 

Providence 

Boston 

. . .  .do 

.  •  •  .QO  •.....•.••••.■..... 

Cotton  dnc^ .. . 

Granite 

Braintree  Granite  Co 

.  ...do 

Steel  platea 

Lowell  Water  Board 

Lowell 

Steel  bar 

I.  P.  Morris  Co 

Phlladelpbia 

Boston 

Cast  iron j. 

Insulated  polloff 

Wrought-utm  bara 

Steel  raUs 

A.W.RoandB 

Gould  it,  Watson  Co 

....  do  ............. 

Honirhton  A  Richards 

....do  ............. 

P.  H .  Dudley 

New  York 

1  Cambridgeport . . . 
Camden 

Steel  plate 

Edward  Kendall  &  Sona 

Camden  Iron  Works 

Biveted  Joints 

INDEX. 


Pag©. 

Alaminnm  bronze  for  couBoles,  12-incb  B.  L.  rifled  mortars 241 

Analyses,  chemical: 

Steel  rails 324 

Axle,  railroad.     (See  Railroad  raat'Orial.) 

Belleville  springs,  compression  of 258 

English  manufacture .-. 262 

French  manufacture -  258 

Watertown  Arsenal  manufacture 266 

Steel  plate  used  in  springs 267 

Bluestone,  North  River.     (See  Stones,  natural.) 

Brick  piers ?.. 739 

Common  brick  piers,  12  inches  square : 

28  inches  high 739 

35  inches  high 740 

51  inches  high  (hollow  center) , 741 

Face  brick  pier,  15  inches  square: 

^    ■       45  inches  high  (hollow  center) 742 

Tabulation 743 

Cast  iron : 

Gun  carriages,  12-inch /      291 

Pig  irons 291 

Shot,  12-inch 292 

Watertowu  Arseual , 291 

Chain: 

Cable 720 

Ir<m 722 

Shackles 721 

Swivels 721 

Copper  cylinders  for  crusher  gauge,  ^  square  inch  area . '. 255 

Cordage 747 

Hemp  rope. 782,784,785,787 

Hemp  rope,  Russia >- 776 

Hemp  rope,  tarred : 

1.8-ineh  circumference , 749,  752 

■  3.2-inch  circumference - 753, 754 

4i-inch  circumfere^nce ^ 755-757 

6^-inch  circumference 758 

Hitches,  knots,  and  splices - 778-780 

Strands  and  yams 773 

Manila  rope 782-784 

1.5-inch  circumference 761 

2|-inch  circumference 762 

4|i-inch  circumference ' 763,775 

6i-inoh  oiroomferenoe * 765-772 

793 
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Cordage — Contiuued. 

Manila  rope — Coutinned. 

Hitches  and  siilicea 780,781 

Strands  and  yarns ; 773,774 

Strap,  selvage 777 

Wire  rope 786 

Endurance  of  rotating^hafts v 669 

Cast  (gun)  iron  No.  4 671 

Cold  rolled  iron c 672-675 

Steel  bars: 

No.  12 677 

No.  15 .'..  676 

No.  18 676 

Summarized  tabulation 678 

Tension  tests  of  ruptured  endurance  bars 679 

Steel 681-698 

Wrought  iron 699-718 

Tabulation '. 719 

Ganges,  pressure : 788 

Granite.    (See  Stones,  natural). 
Gun  specimens : 

3.2  inch  B.  L.  steel  field  guns 7 

Jacket  No.  80 15 

No.  90 16 

No.  95 , 17 

No.  100 18 

Tube  No.  77 9 

No.  83 11 

No.  87 12 

No.  92 13 

No.  99 14 

Specific  gravity  and  hardness 19 

Tabulation 19 

S.2-inch  B.  L.  rifle  (Driggs-Schroeder): 

Steel  tube 20 

5-inch  B.  L.  steel  siege  rifles 21 

Jacket  No.  3 26 

No.  7 27 

Tube  No.  4 • 23 

No.  7 24 

No.  10 25 

Specific  gravity  and  hardness 28 

Tabulation 28 

7-inch  B.  L.  steel  siege  howitzer   29 

Jacket  No.  1 a 34 

No.  6 36 

No.  8 , 37 

No,  9 : 38 

Tube  No.  3 81 

No.  5 32 

No.  9 S3 

8-inch  steelB.L.  rifles ^^ 41 

Jacket  No.  2 83 

No.  5 [ 86 

No.  8 87 
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Gun  specimens — Continued.  ^ 

8-ineh  steel  B.  L.  rifles — Continued. 

Jacket  No.    9 ., 2  90 

No.  10 : 91 

No.  11 9J2 

No.  12 96' 

No.  13 97 

No.  14 98 

•     No.  15 102 

No.  16 .103 

No.  17 104 

No.  18 107 

No.  19 108 

No.  20 109 

No.  23 '.\ ' 112 

Tube  No.    2 43 

No.    6 46 

No.    7 47 

No.    8 50 

No.    9 53 

No.  11 54 

No.  12 62 

No.  13 63 

No.  15 70 

No.  16 71 

No.  17 72 

No.  18 , 75 

No.  19 76 

No.  20 77 

No.  21 : 80 

No.  23 81 

Specific  gravity  and  iiardness 114 

Tabulation 115,116 

10-incb  steel  B.  L.  rifles 117 

Jacket  No.  2 121 

Tube  No.  2 ^ 119 

No.  3 - 120 

Specific  gravity  aud  bardue.ss 121 

10-incb  wire-wound  rille  No.  1 123 

Hoop  A, 137 

Ci  140 

C« ^ 143 

Cs 150 

Cs 156 

Jacket 125 

Trunnion  boop 134 

Tabulation 168- 

12-incb  B.  L.  rifled  mortars 169 

Aluminium  bronze  for  consoles 241 

Cast-iron  trial  cylinder 171 

Mortar  No.  1 : 

Body '. ►  176 

Mortar  No.  2: 

Body 181 
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Page. 

Gan  specimetis — Continued.  » 

12-incli  B.  L.  rided  mortars^Continued'. 

Mortar  No.  3:  % 

Bodv 186 

Mortar  No.  4 : 

Hoop  A4 191 

*  Mortar  No.  18 : 

Hoop  A4 192 

Mortar  No.  19:  • 

Hoop  B, 193 

Mortar  No.  20: 

Hoop  A^ 194 

y  B, 195 

Mortar  No.  21 : 

H^p  Ae : 196 

B, 197 

Mortar  No.  22 : 

Hoop  A^ ^ 1^ 

Mortar  No.  23 : 

Hoop  A4 199 

Mortar  No.  25 : 

Hoop  A4 200 

Mortar  No.  20: 

Hoop  X4 201 

Mortar  No.  27 : 

Hoop  A4 3U2 

Mortar  No.  28: 

Hoop  A4 ' 2U3 

Mortar  No.  29: 

Hoop  A4 204 

Mortar  No.  30: 

Hoop  A4 205 

Specific  gravity  and  hardness: 

Bodies 2ift 

Hoops 206 

Tabulation : 

Bodies 207 

Hoops '. c 20s> 

12-incli  B.  L.  steel  mortar  No.  1 211 

Jacket 216 

Tube : / 213 

Specific  gravity  and  haidness 219 

Tabulation 219 

Initial  strains ; 

10-inch  jacket -■. *68 

10-inehtube 269 

Cold-rolled  iron  bar 271 

Railway  axle 300 

Limestone.     (See  Stones,  natural.) 
Marble.     (See  Stones,  natural.) 
Nails,  adhesion  in  wood : 

White  oak 715 

White  pine 744 

Yellow  pine 744 

Pig  irons 291 
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Pftge. 

Preasnre  gauges ,. ^ 788 

Private  tests ^ 789 

Railroad  material : 

Axle,  steel,  roller  journal  beArings 297 

Description 299 

Internal  strains 300 

Tabulation : 

Compression  tests : ^ 322 

Tension  tests 321 

Steel  rails : .  , 

Chemical  composition  of  heads ^ 324 

Compression  and  cold  flow 431 

Description 323 

Hardness 326 

Shearing  tests 1 444 

Specific  gravity  and  hardness  of  heads 428 

Tension  .tests 379 

Transverse  tests  ...%. 326 

Tabulation : 

Tension  tests 426,429,430 

Transverse  tests 424 

Ribbon  tape,  brass  and  steel 251 

Riveted  joints : 

Description f. 445 

^inch  steel  plate. 

Single-riveted  butt  joints: 

J-inch  drilled  holes,  2t-inch  pitch 448,449 

i-inch  drilled  holes,  2|-incli  pitch 450,451 

1-inch  drilled  holes,  3-inch  pitch.. « 456,457 

Single-riveted  lap  joints : 

finch  drilled  holes,  2i-inch  pitch 468,469 

1-inch  drilled  holes,  2|-inch  pitch 474,475 

Jl-inch  drilled  holes,  2i[-inch  pitch 476,477 

li-inch  drilled  holes,  2i-inch  pitch 478,479 

li-inch  drilled  holes,  3i-inch  pitch 480,481 

IHnch  drille<l  holes,  3|-inoh  pitch 482,483 

U-inch  drilled  holes,  3|-inch  pitch 484,485 

Double-riveted  butt  joints : 

1-inch  drilled  holes,  2|-inch  pitch 446,447 

1-inch  drilled  holes,  2i-inch  pitch 452-455 

1-inch  drilled  holes,  Sfinch  pitch 458-h461 

l-incb  drilled  holes,  3f. inch  pitch 462,463 

|-inch  drilled  holes,  4f-inch  pitch 464-467 

Double-riveted  lap  joints : 

1-inch  driUed  holes,  2i-inch  pitch 470,471 

finch  drilled  holes,  2J  inch  pitch 472,473 

-/^^-inch  steel  plate : 

Single  riveted  butt  joints : 

finch  drilled  holes,  1-inch  pit'Ch 486 

finch  drilled  holes,  If  inch  pitch 487 

finch  drilled  holes,  If  inch  pitch 488 

1-inch  drilled  holes,  3f  inch  pitch 492-494 

Double-riveted  butt  joints: 

finch  driUed  holes.  If  inch  pitch 489 

finch  drilled  holes,  2-inch  pitch 490 
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Kiveted  jointe— Continued. 

^-inch  steel  plate — Continned. 

Double-riveted  butt  join tft — Continned. 

i-inch  drilled  holes,  2^.inGh  pitch 491 

1-inch  drilled  holes,  ^-inch  pitch 495-4fl7 

Double-riveted  lap  joints : 

1-inch  drilled  holes,  3i-inch  pitch 498,500,502,504 

1-inch  punched  holes,  3^-inch  pitch 499,  501,  508,  505 

|-inch  steel  plate. 

Single-riveted  lap  joints : 

f-inch  drilled  holes,  l|-inch  pitch 522 

1-inch  drilled  holes,  2f-inch  pitch 525 

Double-riveted  butt  joints: 

f-inch  drilled  holes,  2i-inch  pitch 506,507 

|-inch  drilled  holes,  2|-inch  pitch ^ 5(ft^  509 

f-inch  drilled  holes,  S^-inch  pitch 510 

f-inch  drilled  holes,  3f -inch  pitch 516,  517 

f-inch  drilled  holes,  4-|-inch  pitch ^ 511,  512 

1-inch  drilled  holes,  2|-inch  pitch 513 

1-inch  drilled  holes,  3|-inch  pitch 514,  515 

1-inch  drilled  holes,  3|-inch  pitch 518 

1-inch  drilled  holes,  4f -inch  pitch 519 

1-inch  drilled  holes,  4J-inch  pitch 530 

1-inch  drilled  holes,  5|-inch  pitcl^^ 521 

Double-riveted  lap  joints : 

f-inch  drilled  holes,  If-inch  pitch. : 523 

f-inch  drilled  holes,  2-inch  pitch 5S4 

1-inch  drilled  holes,  2(-inch  pitch 536 

1-inch  drilled  holes,  2i-inch  pitch 527 

T^g-inch  steel  plate: 

Single-riveted  butt  joints: 

)-inch  drilled  holen,  2-inch  pitch 529 

j-inch  punched  holes;  2-inch  pitch : ^ 530 

|-inch  drilled  holes,  2^inch  pitch 531 

|-inch  punched  holes,  2i-iuch  pitch 632 

t-inch  drilled  holes,  2|-inch  pitch 533 

|-inch  punched  holes,  2i-inch  pitch  ...J 534 

|-inoh  drilled  holes,  2f -inch  pitch 53^ 

Single-riveted  lap  joints : 

|-inch  drilled  holes,  l^-inch  pitch 537 

|-inch  punched  holes,  1^-inch  pitch' 538 

i-inch  drilled  holes.  If -inch  pitch 538 

I- inch  punched  holes,  If -inch  pitch 540 

J-inch  drilled  holes,  If-inch  pitch Ml 

i-inch  punched  holes,  If-inoh  pitch A 542 

|-inch  drilled  holes,  2-inch  pitch 543 

J-inch  punched  holes,  2-inch  pitch 544 

If-inch  drilled  holes,  2-inch  pitch 554» 

If-inch  drilled  holes,  2f -inch  pitch 567 

If-inch  drilled  holes,  2f-inch  pitch S)8 

If-inch  drilled  holes,  3i-inch  pitch 559 

Double-riveted  butt  joints : 

f-inch  drilled  holes,  Sf-inch  pitch *..*. 538 

1-inch  drUled  holes,  2|-inch  pitch 53S 
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Rireted  joints — Oontinaed. 

^-inch  steel  plate — Continued. 
Double  riveted  lap  joints : 

|-inch  drilled  holes,  2- inch  pitch 545 

i-inoh  punched  holes,  2-inch  pitch , 546 

{-inch  drilled  holes,  2i-inch  pitch ; 547 

{-inch  punched  holes,  2^-inch  pitch ^ 548 

i-inoh  drilled  holes,  2i-inch  pitch 549 

|-inch  punched  holes,  2i-inch  pitch 550 

)-inoh  drilled  holes,  3^inch  pitch 551 

Triple  riveted  lap  joints: 

1-inch  drilled  holes,  2Hnch  piteh.... 552 

{-inch  drilled  holes,  3-inch  pitch ,    553 

{-inch  drilled  holes,  3i-inch  pitch 554 

{•inch  drilled  holes,  3i-inch  pitch 555 

Tabulations : 

{incl\  steel  plate 560 

V^-inch  steel  plate 568 

f-ineh  steel  plate ^ 574 

•^-inch  steel  plate - 580 

Kope,  hemp  and  manila.    (See  Cordage.) 

Rope,  wire 786 

Sandstone*    (See  Stones,  natural.) 

Shackles,  chain 721 

Slate,  Monson,  Me.    (See  Stones,  natural.) 
Springs,  Belleville : 

English  manufacture 262 

French  manufacture : 258 

Watertown  Arsenal  manufacture 266 

Steel  plate  used  in  springs 267 

Swivels,  chain 1 ;  721 

Steel  bars: 

Fixtures  for  hydrostatic  tests ^ 656,664 

Rolled  bar  from  Bethlehem  Iron  Company 667 

Steel  casings : 

For  5-inch  siege  carriage 660 

For  shells t 279 

From  I.  G.  Johnson  &  Co 668 

Steel  plates: 

Belleville  spring  metal 267 

Cheek  .plates,  7-inch  howitzer  carriage 659 

From  National  Armory 661-663 

From  Watervliet  Arsenal ^58 

Watertown  Arsenal  boilers 657 

Steel  rails.    (See  Railroad  material.) 

Stones,  natural 723 

Compression  tests 735, 736 

Shearing  tests - 737 

Transmission  of  heat 738 

Transverse  tests : 

Blnestone,  North  River 731 

Granite : 

Quincy 733 

Worcester 732 


800 
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.Stonen,  Dfttaral — Continned. 

Transverse  teste — Continned. 
Limestone : 

Indiana -•-« 72i> 


» 


Indiana,  hoo«ier  buff  oolitic 72: 

Marble : 

Lee,  Mass 727 

Vermont - 72H 

Sandstone: 

Ohio 729 

Portland,  Conn.,  red 729 

Potomac  red 72>* 

Slate,  Monson,  Me — 730 

Tabulation 7^ 

Tape,  brass  and  steel  ribbon STiO 

Temperature  tests,  steel  bars  (second  series) : 

Tension  teste efia-617 

Initially  compressed  then  tested  by  tension 622-li51 

After  straining  by  tension  and  resting t»2 

Tabulations : 

Tension  tests 618 

Showing  final  elastic  limit,  tensile  strength,  and  elongation  afl<*r  va- 
rious treatments 654 

Wire  rope _ 786 

"Wire,  steel,  round  and  square 221 

15-inch  squaro'tinned,  from  R.  H.  Wolff  &  Co. : 

Description   223 

Details  of  tension  tests -• 224-235 

Tabulation 236 

15-inch  square  tinned,  with  serrated,  scarfed  joints 237 

Ronnd,  not  tinned 238 

Round  and  square  from  New  York  Arsenal 239 
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3  6105  127  300  330 
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